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First in Constant Speed Drives... 





DC-8S advanced electrical system design made 
possible by Sundstrand Constant Speed Drives 


} 


Dest jet airliner New Electrical Horizons... 


uce., They have incorporate | advance 


Douglas engineers are going all out to make the DC-8 the 


modern technology can prod 
: ] } ore enin to des 
in the electrical system design—a constant frequency Sundstran F g 
} 1 ' , thr ugh cc perce 

ymatic, paralleled, able to supply plenty of stable power , 

‘ei > and airframe r 
tions, and having heavy overload capacity. Necessary 
: ndstrand. With this 

with less weight, easier utilization, assured reliability 


peration. The DC-8 will prove again how ad 


in electrical system: 
j 


Vi ¢ Csivt . 
an expect remarkable advances in 


trical systems . . . made possible by the Sundstrand Constant Speed i > operation ond performance 


meets the challenge of today’s... and tomorrow's... fast, high-flying jets. of tomorrow's aircraft. 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES -: AIRCRAFT ACCESSORIES 





Who puts the “Soup” to the Snark? 


Special Cells Engineered by Goodyear Stow Fuel for the Snark’s Intercontinental Range 


New propellants used by today’s—and the future’s— 
missiles and pilotless bombers pose awesome problems. 


While we cannot discuss these problems in public print, 
we can point with pride to accomplishments of 
Goodyear’s Aviation Products Division which has 
solved touchy fuel handling problems. 

\ good case in point is Northrop’s sixty-seven-foot 
Snark. the only U. S. guided missile which can match 
the striking radius of strategic jet bombers. 


Other examples in the same category include special 
Goodyear advancements which have made it possible to 
stow and safely utilize new monopropellants— and to 
safeguard dangerous fuel- and oxidizer-systems against 
premature detonation. 


If you are working with new fuels. it will pay you divi- 
dends to call on the facilities. skills and experience of 
Geodyear Aviation Products. We have found new mate- 
rials and methods for taming the new “flighty” pro- 
pellants and have produced fuel cells. diaphragms and 
expeller bags of standout success in action against cor- 
rosion, oxygen and temperature extremes. 


Call-on the Goodyear Fuel Cell Engineer for informa- 
tion. Complete details available to properly cleared 
personnel. Write: Goedyear. Aviation 

Preducts Division, Akron 16. —_> 

Ohio, or Los Angeles 54. y 


California. Goop*y¥ 
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PRODUCTS 


FACILITIES + ABILITIES = EXTRA PBIN PERFORMANCE 





NEW WEBER BUFFET 
PROVIDES HOT 
MEALS FOR MATS 
PASSENGERS 

ON C-121C 


Military personnel being flown on long 
hops throughout the world by the Mili- 
tary Air Transport Service will enjoy 
hot, nourishing meals on Lockheed’s 
new C-121C. 

One of the fastest military transports in 
service, the new triple-duty Lockheed 
Super Constellation uses the Weber buf- 
fet on long trips. This new C-121C can 
be quickly converted from a 75-passen- 
ger version to either a flying ambulance 
carrying 47 litter patients plus hospital 
attendants or to an aeria] packhorse tot- 
ing more than 14 tons of bulk cargo. 
Powered by four turbo-compound en- 
gines, the C-121C has a maximum take- 
off weight of 133,000 pounds and is 
116% feet long. It cruises at 335 m.p.h. 
The Weber buffet was designed for such 
convertible ships as this. It can quickly 
be installed or removed to meet the spe- 
cific requirements of the flight. 


Serves up to 80 with hot meals 

Up to 80 passengers can be served hot 
delicious dinners from the new Weber 
buffet which has just been developed by 
Weber in conjunction with MATS, 
WADC, AMC and Lockheed personnel. 
This new buffet is equipped with frozen 
food ovens that quickly convert frozen 
meals to hot ones. Variety is provided by 
a series of 10 different menus. A typical 
serving includes: roast turkey with 
dressing, mashed potatoes, lima beans, 
salad, ice cream and a beverage. 


Complete kitchen facilities 

In addition to the ovens, the buffet has 
a dry ice refrigerator, hot and cold liquid 
containers, hot cups, individual serving 
trays, a portable water system, a sink, 
complete electrical system, refuse con- 
tainer and miscellaneous storage space. 
The buffet is readily removable and is 
adaptable to many types of military air 
transports. All working and exposed 
surfaces are stainless steel with the 
frame construction of aluminum. 


Also Manufacturers of: 


Ejection Seats / Pilot and Crew Seats ; Passenger Seats 
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Weber Aircraft Corporation, 2820 Ontario Street, Burbank, California 


This triple-duty Super Constellation can be quick-switched to cargo, passenger, or 
hospital litter duty. The Weber Buffet and seats are easy to install or remove 
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A WAF Airman Ist Class and a Staff Sergeant prepare to serve a test group from 
the new Weber Buffet. Plant test demonstrations under typical operating condi- 
tions were held during the development of the Buffet and Passenger seats to assure 
maximum convenience and utility. 





Specially designed passenger seats 

The Weber passenger seats used in con- 
junction with the buffet are also remov- 
able. Plenty of passenger comfort is of- 
fered, yet the seats may be folded 
against the bulkhead or placed in cargo 
compartments. Separate serving trays 
are provided with each seat, as well as 
space for an exposure suit and a Mae 
West life jacket. Real comfort for pas- 
sengers is assured with contoured foam 
rubber construction covered with nylon 


Wash Basins and Other Interior Equipment / Acrostands / Airframe Sub-assemblies 


plus the fact that each seat can be indi- 
vidually reclined. 

During development of the buffet and 
seats, WAF personnel served a series of 
meals under typical operating condi- 
tions. On the basis of this testing, modi- 
fications were made to provide maxi- 
mum efficiency and ease of operation 
This is another example of Weber Air- 
craft Corporation solving problems of 
the aircraft industry from initial pro- 
posal thru final production. 
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AVIATION CALENDAR 





Oct. 1-3—12th Annual National Electronics 


Conference, sponsored by American In 
stitute of Electrical Engineers, Institute 
f Radio Engineers, Illinois Institute of 
Iechnology and Illinois and Northwest 
erm Universities, Hotel Sherman, Chi 
Zo, Il 
Oct. 2—1956 Aircraft Spark Plug and Igni 
tion Conference, Secor Hotel, Toledo 
Ohi 
Oct. 2-6—So vo utomotive Engineers 
na eronat Niecting Aircraft 
tion Forum and Engineering Dis 
pla Hotel Statler, | Angeles, Calif 
Oct. 3-5-1956 National Airports Confer 
n Univ. of Oklahoma, Norman, Okla 
Oct. 46—Biennial Technical Conference 
University of Minnesota, Rosemount 
Acronautical Labs., Rosemount, Minn 
Oct §-9—Acronautica Communications 
5 posium Hotel Utica. Utica N. ¥ 
Oct. 8-10—Third joint! ponsored annual 
Lul ion Conferen of American So 
iety of Mechanical Engincers-American 
xiety of Lubrication Engineers, Chal 
onte-Haddon Hall, Atlantic City, N. J 
8-12—National Fall \lecting, American 
elding Society, running concurrently 
vith National Metals Exposition, Hotel 
Cleveland, Cleveland, Ohio 
Oct. 9-11—Second Joint Mailitary-Industry 
Symposium on Packaging and Material 
Handling spon ored by USAF in coopera 
tion with other service ind Dept. of 
Commerce. Departmental and Dept. of 
Commerc miditoriums Washington, 
oD. & 
Oct. 11-12—Seventh Annual Noise Abate 
n Symposium, Hotel Sherman, Chi 
igo, Ill 
Oct. 10-12—Socicty of Automotive Engi 
iwers, National Transportation Meeting 
Hotel New Yorker, N. ¥Y 
Oct. 10-12-16—National Advisory Commit 
tee for Acronautics’ tricnniai inspection of 
Langley Acronautical Laboratory 
Oct. 15-19—Second Annual Worldwidk 
Conference of USAF filving safety off 
I onducted by USAF Flight Safety 
Research, Keesler AFB, Biloxi, Miss 
Oct. 25-26—Aircraft Electrical Society An 
nual Equipment Display, Pan Pacific Au 
ditorium, Los Angeles, Calif 
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Men, Methods and Machines 
teamed for CONTROLLED WELDING 
at Lavelle 


Experienced welding engineers and technicians use individualized and 
advanced methods with Government Certified equipment to produce 
specification weldments at Lavelle. This accurately controlled weld- 
ing insures the Grumman engine shroud shown above against the 
stresses of high temperature jet engine speeds . . . where peak per- 
formance proves the advantages of this specialized Lavelle fabri- 
cating service. 

Lavelle fabricates weldments of titanium, high temperature resistant 
nickel and steel alloys and aluminum .. . by resistance, automatic or 
manual inert gas, metallic arc, and oxy-acetylene welding. Weid 
quality is controlled by rigid inspection using X-Ray, Zyglo, Magnaflux 
and microscopic procedures 

Major manufacturers depend on Lavelle’s controlled welding to meet 
exacting specifications . . . Lavelle’s dependable delivery to meet 
demanding production schedules. When your production standards 
require the finest in specialized fabricating services . . . contact Lavelle 


This illustrated brochure gives additional data on Lavelle 
services. Write for a copy without obligation 


ZL wolle Ss. 


LAVELLE AIRCRAFT CORPORATION +» NEWTOWN, BUCKS COUNTY, PA. 
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Arma penetration systems provide 
for top mission effectiveness. If you 
are interested, contact Arma... 
Garden City, N. Y. 

A division of American Bosch Arma Corporation. 








ARMA 
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A wink built for speed! 


The speed of a wink varies, depending upon its pur- 
pose . . . and its target. The femme fatale’s pro- 
vocative wink from the dim recesses of a cocktail 
lounge may pack the wallop of a Sabre-Jet, yet its 
speed is a languorous one-tenth of a second. 
Imagine a wink five hundred time as fast! Fairchild 
Camera and Instrument Corp. has produced a cam- 
era that does just that. Its shutter speed 
is 1/5000th of a second . . . a speed made possible 
only using Titanium shutter leaves. Such shutter 
speeds are essential in guided missile research and 
the development of supersonic devices. 


- » » FIRST IN 


Titanium had the necessary light weight, rigidity, 
fatigue resistance, corrosion resistance and capa- 
bility of being rolled to a thickness of 0.0022” with 
a tolerance of +0.0001”. 


Just one of the many jobs being done better with 
Titanium. 

TMCA is the world’s major supplier of Titanium 
bar, billet, sheet, strip, wire, extrusions and tubing 
to jet engine, guided missile, atomic energy, chem- 
ical processing and marine industries, 


Titanium 


ere ef @ #88 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y, 
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ZENITH HAS PRODUCED RADOMES FOR THE FOLLOWING... 


B29 
B36 
B 47 
| BSO 
BS2 
B58 
B60 
B66 
F2H 
P2H1 
-, En2H2 
' F22H3 
)R2Yd 


Ang! many others both ns'litary and tantmer ial tor W.S., Canada, T Rance, Swedép, bse. 


F-3D 
F-4V 
F-8V 
F-80 
F-84 
F-89 
F-90 
F-94 
F-96 
F-104 
F-102 
F-103 
F-104 


F105 
C-119 
C-124 
G-130 
P2V. 
P2V2 
P2V3 
P2V4 
P2V5 
P2V6 
P2V7 
PSYM 
R3Y 


S2F 

Sea Venom 

T 33 

T 36 

TEL02 

WY-l 

WY-2 

Fhe Snark-and 
other guided 
missiles 


EXPERIENCE 
EQUIPMENT 
MECHANISMS 
AND MEN 
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Thists the-tode for the combination thatalmost automatically refers radome 


problems today to the Aircraft Division of Zenith Plastics Company. 


EXPERIENCE - in the highly $pecializéd apd sensitive radome field, beyOad 
that available from ahy other source (6 the Armed Forces andthe aifcraft industry. 
EQUIPMENT that is.as complete as can be devised: by human ingenuity; for 
producing and testing the ultimate in radomes_ for the last word in planes. 
MECHANISMS 50 comiplete and amazing sin their ability to surpass all tuman 
methods of -¢ompytation, that the most abstruse mathematical problems diterally 
seem_to solye themselves. 
finatly—MEN, Birst, ateam of scientists and engineers who are prpbably the 
best scheoled group in all the ramifications of radome theory, and radome 
production that could be ass¢mbled anywhere today. : 
And_second, over a thousand skilled workers and technicians who man the world’s 
largest plant producifg reinforced plastics for the aircraft industry: 
In Résearch and Devélopment in the radémefiétd, Zenith ha$ the facilities and 
manpower to produce when our country €alls, 


ZENITH PLASTICS CoO., - GARDENA, CALIFORNIA: 
Subsidiary of Minnesota.Mining & Mfg. Co. 





IN MODERN TRANSPORTS... 


it takes a lot more today | 


Bigger loads and higher speeds of today’s transports 
take a lot more in bearing performance—and 
Shafer Aircraft Bearings are providing it for many 
of these modern planes. 

The three main reasons for Shafer being specified 
in these designs are: 

1) Integral self-alignment—even under oscillatory 
loads. Only Shafer offers this advantage that solves a 
severe problem in modern aircraft design. 

2) Full capacity—ander combined loads. Double-row 
bearings carry any radial-thrust combinations on 
full contact area under any misalignment. 

3) Relubrication— without disassembly. Lubricating 
groove allows burying Shafer in any member 
provided with lubricating fitting—for easy relubricating. 

These and many other specialized Shafer Aircraft 
Bearing features can save valuable engineering time 

Double row shown. Also, sin- -..Save space and weight in finalized design. ..and 

gle-row bearing, rod end and save time and expense in production man-hours. 

torque tube bearings. Design Why not see how they can save for you? 

features 10° plus or minus self- Write, wire or call: Shafer Aircraft Bearing Division, 

alignment...easy relubrica- 801 Burlington Ave., Downers Grove, III. 

tion without disassembly... Me: hile an aie alltel eee No. 54 
Meanwhile, write for new full-color catalog No. " 


high radial and thrust load 
DAE) DIVISION 


capacity ...exceptional shock- 
CoH ALIM!] seit company 


load reserve strength, 





rat --Its NEW from Austenal 


“Design with Microcast in Mind,” 
Austen I's new informative booklet, tells 
you how to get the greatest benefit from 
Microcast, showing the great latitude of 
design possibilities, ivailable and a 
great deal more, valuable information 
Write for it today 


design 
= micrecest 


n 
7 
rd 


. 
New microcast Research Facilities will increase 
investment casting applications and give design 


engineers greater latitude in planning parts. 
A new facility for advanced research is now under! 

Austenal to broaden the many applications of Microcast—to make new 
freedom and latitude 


methods and alloys available, and to allow greater freedom and |: le 


in part designing 

One section of this new plant will contain the equipment familiar to th 
investment casting industry and in addition, equipment necessary for 
investigating numerous other methods of making and treating castings 
Adjoining the foundry area will be shops for pilot line and experimental 
work in mold making, waxing, investing and finishing. There will be an 
area containing laboratories for mechanical testing, physical testing 
metallographic investigations, refractories development and chemical 
investigations. 

Contact your Austenal engineer today and ask him to show you how 
Austenal’s continuing program of research and development will help 
you design greater performance and reliability into the investment 


castings you require. 


austenal 


microcast division 
224 EAST 39th STREET NEW YORK 16.N. Y¥ 
7001 SO. CHICAGO AVE. CHICAGO 37, ttt 
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.... for reaction motors developing thrust of a few 
hundred pounds or hundreds of thousands of pounds. 


.... for propulsion systems installed as primary or 
auxiliary power for missiles, for piloted aircraft, 
for launching devices. 


... for unprecedented power in the many diversi- 
fied applications where advanced rocket technology 
has heralded the beginning of a new era. 


* KEY 


T.......skilled technicians .... for the future developments that will come from 
s RMI POWER ENGINEERING —as they have for 


(EF), . complete equipment the past 14 years. 

and facilities 
Rewarding coreer opportunities are available for experienced engi- 
neers, physicists, mathematicians and chemists. Send resume and 
salary requirements to Employment Manager. 


Ap ....past accomplishment 


1. .... unlimited imagination 


ARP... advanced rocket power PRIMARY AND AUXILIARY ROCKET POWER FOR: 
Missile Boosters and Sustainers, Aircraft, Target Drones, 
Ordnance Rockets, Ejection Systems, Launching Devices. 


Seaver tor Bagurese 


REACTION MOTORS,INC. |. 


A MEMBER OF THE OMAR TEA 


DENVILLE, NEW JERSEV 
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RYAN TO BUILD DC-8 JET PACKS AND PYLONS 


Jet Packs. Ryan has been selected by the Douglas 
Aircraft Company to manufacture complete jet 
power packs and pylons for the new DC-8 commer- 
cial airliner. Substantial orders for these 550 mph 
Jetliners have been placed by 11 major airlines. 


Broad Experience. The Douglas order, like Ryan’s 
many other commercial and military contracts, is 
the result of an outstanding record of performance in 
the design and production of jet engine components, 
afterburners, rocket motors, ramjets and exhaust 


equipment for turbo-compound and piston engines. 


Engineering. Ryan is devoting a substantial amount 
of effort to working with Douglas personnel in the 
engineering of the DC-8 jet packs and the support- 
ing pylons. Ryan has extensive experience in the 
integration of power plants and airframe structures 


Established, Equipped. A pioneer in aircraft, Ryan 
understands the industry’s requirements and fulfills 
them as only an aircraft company can. Ryan has the 
personnel and facilities to perform a complete job of 
engineering, production and evaluation of special- 


ized structures such as jet packs and pylons 


With a background of 33 years of experience in aviation, Ryan 
excels in designing and producing high quality aircraft, power 
plants and avionics, built at low cost, delivered on time. 





HE SHALL HAVE 


MOBILITY 


WHEREVER HE GOES 


Out where there are no runways, Vertol helicopters are ‘ 


strong links in the chain of Air Force logistical support. * —_ 


The eyes of our Air Defense Command — the Early a 


§ 


Warning radar outposts in the Far North and 
off our coasts—are tied to their supply centers by 
Vertol helicopters. Daily H-21 Workhorse 


helicopters shuttle personnel and tons of equipment 


a 
to remote radar and communication stations: a 


they have already played an indispensable part in 


the construction of these outposts. 


Tactical Air Force combat teams depend on 
the rugged H-21’s to fly them into action, 


to airlift reinforcements and supplies to them. 


Airmen downed in remote areas. 
civilians hard hit by disaster . . . for these, the 
H-21’s in the Air Rescue Service may mean 


safety, shelter—and survival. 





gM os 


Engineers, join Vertol’s 


advanced engineering team! 


VERTOL 








Aircraft Corporation 


MORTON. PENNSYLVANIA 


FORMERLY PIASECK! HELICOPTER CORPORATION 





NEW! for Jet Aircraft 


ULTRA LIGHT-WEIGHT MOUNTING SYSTEMS 


ROBINSON 


ALL-METAL 


SHOCK AND VIBRATION MOUNTS 


FOR ELECTRONIC EQUIPMENT 


offering to aircraft designers a new 
line of mountings for specialized 
airborne installations requiring light 
weight plus unfailing protection 
against operationai hazards to vital 
electronic controls. 


Designers of advanced aircraft, by incorpo- 
rating the new Robinson Flight-Weight mount- 
ings during design stages, will thereby save those 
vital pounds needed for maximum performance. 

Robinson Flight-Weights are complete sys- 
tems, engineered to guard against shock and 
vibration of all types, yet they take up less space, 
and weigh far less, than outmoded tray and iso- 
lator assemblies. 

he reliability of electronic equipment is de- 
pendent to a great extent upon the protection 
provided against adverse vibration and shock en- 
vironment. The prime purpose of these mounting 
systems, developed by Robinson, is to control 
and improve that environment most efti- 
ciently. By taking advantage of this technique, 
it is possible to prevent unnecessary redesign or 
ruggedization of equipment. 


Weight-saving results when advantage is tak- 
en of equipment location in the aircraft. Equip- 
ment compartmentized between structural bulk- 
heads and separated from flight personnel may 
be mounted on mountings which are designed in 
accordance with the structural design strength 
of the aircraft itself. The designer then can take 
advantage of the weight saving resulting from 
the reduction in the load factor from the 30 

G” shock requirement specification 

To designers confronted with the problem of 
combining light weight and the widest measure 
of protection, we offer unrivalled experience in 
this field. Robinson engineered systems, involv- 
ing the exclusive Met-L-Flex fabricated wire 
resilient cushions, are widely used in first-line 
jet fighter and bomber aircraft 


Send for latest engineering information on these new Flight-Weight mounting systems. 


VIBRATION CONTROL IS RELIABILITY CONTROL 


ROBINSON AVIATION INC. 


TETERBORO _NEW 


> 


AIRBORNE Div! 


JERSEY 


WEST COAST ENGINEERING OFFICE: 3006 WILSHIRE BLVD., SANTA MONICA, CAL. 
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From sensitive components to brawny launchers... 


AMF has missile experience you can use 


Research, Development, 
Production in these fields 
@ Armament 
® Bo s Another Product 
dhe —_—_—_—_—_ Seaaienabdeeecanll 


Pe Defense Products Group 

@ Guided ile 

ctuitantamtaal DEFENSE AMERICAN MACHINE & FOUNDRY COMPANY 
, < Pye 1101 North Royal Street, Alexandria, Va. 


@ Control Systems 








Now in use by the U. S. Army Signal Corps, this aerial drone is a part of 
a complete system developed by Temco. The system includes an L-17 aircraft 
modified for pilotless photo-television drone operation, a unique auto-pilot, and 
a ground-control station so compact that it can be transported by jeep. Training 
of Signal Corps pilots to operate the system was a part of the contract. This is 
a typical example of Temco’s ability to build complete aircraft and complete 
weapons systems. 


What is This? 


It is a titanium ventral fairing, produced at Temco for the McDonnell 
F-101 Voodoo. This is one of a list of some 68 current Temco projects 
ranging from development and manufacture of complete aircraft to 
production of major assemblies for 14 first-line military and commercial 
aircraft. A major part in helping Temco earn contracts for this F-101 
assembly and other titanium components has been a research program 
that developed improved methods for handling this most difficult of metals 


* * * 


Temco’s abilities are unlimited. It has the minds, the men and the 
machines to produce complete aircraft or any component for aircraft 
or weapons systems efficiently, on time and at lowest possible cost. 


AIRCRAFT CORPORATION, DALLAS 





ll JW FOR DC OR RESISTANCE INPUT 


Mopet 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 

Mope  200-B, used for D.C. signal input, 
has full scale sensitivities of 5 milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


il J W FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation, Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train” 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ...is completely illuminated. 


il UW FOR WIDER APPLICATION 


These fast, dependable general purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write todav for details. 


LIBRASCOPE X-VY PLOTTER 
HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


NEW LIBRASCOPE PUNCHED TAPE CONVERTER 
Operates from a punched tape reader—Spec- 
ially designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters. 


LIBRASCOPE INCORPORATED * 8BO8 WESTERN AVENUE 


18 


LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute. 


GLENDALE, CALIFORNIA 
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BOSTON A. C. Boughton 
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F. E. Bauman 
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DALLAS Gordon jones, Douglas Billian 
DETROIT : C. A. Ransde 
LOS ANGELES C. F. McReynolds, 
D. T. Brennan 
NEW YORK M. J. Storz 
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BUSINESS MANAGER J. G. Johnson 
PRODUCTION MANAGER W. V. Cockren 


RESEARCH AND MARKETING 
Mary Whitney Fenton, Joan Read, 
Judith P. Wheeler 
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BuAer Adopts Weapon Systems Concept 


> Novy reorganizes research and development activity. to help 
insure maximum weapon capability. ; 


Jet Transport Orders Set Airline Future 


P Lockheed, Convair, Douglas, 


Boeing compete for 


market; more orders seen for pistons. 


Aero’s 680 Embodies High Performance 


P Aviation Week flight shows fi 
good altitude, speed capabilities. 


ive-seven place business plane has 


Lack of Funds Slowed X-2 Development 


P USAF pilot tells Rocket 


members speed and altitude 


achievements should have been attained earlier. 


MISSILE ENGINEERING 


Navy Plans 200-mi. Rocket... .. 
Combustion Focus of Rocket Meeting 
One-Stege Rocket for Space 

Ships for Data Stations 


AERONAUTICAL ENGINEERING 


Italians Fly Twin-Jet Fighter 
Trainer Shows Fang Inflvence 
TF-102A Passes Mach 1 Smoothly 
F-104 Orders 

Why Bell Favors Three Turbines 
Russian Theory 

Red Model Designs to Wakefield. 
Westinghouse Opens Laboratory. . 


EQUIPMENT 


JATO on Business Planes 
Of the Line 


BUSINESS FLYING 
Cessna 620 Design 


TRANSPORT 


LaGuardia Contro! Improved 
CAA Officials Fly in Boeing 707 
U. S. Drops Foreign Travel Tax 
More Pay for Controllers 

New Nonstop Service Proposed 
Lake Central Employes Win in Court 
IATA Meeting Ends with Elections 
Sud-Est Plans New York Office 
Shortlines 

Airline Observer .. 

Airline Income— July 1956. 


AVIONICS 
Navy Establishes Avionics Division. . 


MANAGEMENT 


Quarles Sees Defense Cost Rise 
Pratt & Whitney Promotions 
Report from Algeria, Part 3 
Who's Where 

Industry Observer 

Washington Roundup 


Calendar 
Letters 


EDITORIAL 


Facing Jet Age Economic Problems.. 21 


COVER: Acro Commander Model 680 demonstrated high performance to 
Aviation Week's Richard Sweeney (see page 82). Model 680 is powered by 
two supercharged Lycoming GSO-480-A1A6 engines that give it extra altitude 


capability and top speed of 260 mph. 
and Engineering Ce. at Bethany, 
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CRUISING SPEEDS TO 425 MPH. The Vickers Vanguard, which 
rill be available for service in 1960, will be the fastest passenger 
airplane in Vickers-Armstrongs history. 





MORE ROOM FOR FREIGHT. Because of its ‘double deck”’ fuselage, 
the Vanguard can provide 1400 cubic feet of cargo capacity— 


the largest under-floor freight space of any airliner. | 
e largest under-floor freig pace of any airline turbo-prop VICKER 


DESIGNED FOR RANGES TO 2,500 MILES. The turbo-prop Vickers 


Vanguard will be the ideal airplane for high density routes | \ » / / ir> 
in medium and long ranges. True to the great performance Vf IN If y) ] 
FIN) &| U FAT 
° FOUR ROLLS_R 






traditions of the Vickers Viscount, the Vanguard has been 
designed for outstanding economy of operation. \ poweAtn ay VCE TYN6-EMGIMES 
GREATER PASSENGER CAPACITY. The Vickers Vanguard can \ 
carry 93 passengers. 
U.S. Representative: Christopher Clarkson 

10 Rockefeller Plaza, N.Y. 20, N.Y. 





VICKERS-ARMSTRONGS (AIRCRAFT) LTD WEYBRIDGE. ENGLAND © MEMBER COMPANY OF THE VICKERS GRO 
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Facing Jet Age Economic Problems 


There are unmistakable signs that jet age air tr insport 
will bring an economic revolution in the airline business 
far more difficult to handle than the technical prob 
lems on which the 


centrating so hard 


ur transport industry is now con 
rol 
solutions of formidable technical problems posed by 
jet transport is vitally necessary. After 


several 
wailing over the horrendous aspect of these problems, 


his concentration on striving 


vears 


it is extremely encouraging to see sound technical devel 


opment and realistic cooperative thinking taking over 
from the 


splitting 


prophets of doom who saw nothing but ear 
noise, 15,000-foot runways and three-hour traff 

stacks with the advent of jet transport operations. Tech 
nical progress on reverse thrust devices, silencers plus 
navigation and trafic control equipment indi 
cates that some practical solutions to these technical 


cle ronk 
problems can be in hand before they become acute in 
the early 1960s 


Sales, Traffic Problems 


However, airline management has been less perceptive 
perhaps than its operations executives in sensing the 
outlines of the economic revolution that will shake the 


try 


indu to its foundations unless the same energy, realis 


tic thinking and foresightedness are devoted to the sale: 
ind trafic problems looming ahead. There can be littl 
doubt now that the kev to the jet transport cra 1s the 
mass transportation market 

\irlines already have passed out of “the airline busi 
ness” into the mass transport business, but their current 
trafic volume is only part of the volume required to fill 
jet transports 
Atlanti 
the airlines must be geared to getting high trafic volume 


flowin 


First and foremost this trafhe volume problem will 


apable of carrying 150 people across the 
twice daily. ‘The whole economic structure of 
g smoothly through international svstems 


revolve around a new rate structurc his fact is pretts 


well accepted now by airline managemeits as one of the 
really thorny problems to solve during the next few vears 
Variety of airline equipment operating in the jet age 
will further complicate the fare picture. Piston engin 
transports will continue to operate in some types of 
SETVICE ['urboprop transports will offer compromis« 
between s 


xed and price while turboiets place full pre 





mium on speed 

Ihe only thing that appears certain in the future fare 
structure is that travel by air under certain conditions 
ras_- turbine 


_ 


will become cheaper and cheaper until 
powered transports will become competitive with cheaper 
surface transports, such as buses, on a price basis alonc 
even without a premium of speed. While airline sales 
tickets, 


stream 


men are out selling the mass market airline 
somebody is going to have to devise some new, 


lined methods for keeping track of reservations, ticketing 
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and handling of passengers at terminals. Present meth 
ods already are severely strained by ontemporary trafhi 
volume, as anvbody who has wrestled around LaGuardia 


Idlewild or Chicago Midway 


whole process of making reservations, selling tickets and 


urports i testify I'he 


| 
be simplified and speeded. Surface transport to and from 


getting passengers with baggage aboard the aircraft mu 


lirports, a perennial bott eneck, must also be broke 
We recent! noted a irtoon in a British ublication 
showing a busload of passengers en route to London Aun 
port caught in a trafic jam and being served inflight 
meals bv a stewardess. In manv large cities now things 


ire just about that bad 


Another major problem already becoming acute but 


certain to be rit i n the jet ive unl rompt tion 
is forthcoming is vhat to do with passenget ibroad sin 

practically no hotels have been built ostwar Kurope 
Present Capa tv is yust about iturated by the urrent 
influx of airborne tourists during the summe cason 
Recently the American Bar Assn. planned its annual con 
vention for London. On investigation the bar found 
it could provide only 2,500 hotel rooms in London out 


ynvention was switched 


somewhere else with more hotel capacity. 


of a requirement fot 7,000. The 


Hotel Building 


Somebody will have to follow Conrad Hilton’s exam- 
ple by building more modern hotels throughout Europe, 
Africa and Asia. We know several airlines are planning 
to build their own hotel 


With the 


through Europe but using airlines for the 


+ 


hains to accommodate thei 


ncrease in popularity of Americans 


passengers | 
driving cat 
long transatlantic haul, provision for motels throughout 
Europe ilso is a fertile field for hotel me 


During the past decade, enormous improvement has 


been made in eliminating red tape im ed custom 
immigration and public health pro edures for air tra\ 
elers However there still is considerable room for 
improvement, parti ularly in eliminating meaningl« 


embarkation cards and documentation required for au 


craft themselves and for air cargo 


solutions te 


Phere are no quick, casy 


lems posed by jet air transport Fortunately, a few 


} 


vears remain before these will become acute But 


now is the time to face them and begin working out 
exhibiting a 
making verv clear that the 


tr iveling 


practical solutions By statesmanlike ap 


proach to these problems, 
airline aim is the best possible service to the 
cost, the air ti 


trv can offer its best defense against government 


public it the lowest feasible ort indu 
bureau 
crats promoting fare investigations o1 politi ians secking 
personal publicity with false charges of 


cartel.” 


monopoly and 


—Robert Hotz 


21 





whether 
you 
think 

in terms 
of 


J 
' ' 
' | 


a 


The crankshaft is the backbone of the piston- 
type engine. Illustrated above is the crankshaft 
forging for the most powerful piston-type air- 
craft engine ever produced. 





The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 

of the “flying machine”. 

The jet age is now calling 

on the unparalleled resources 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 

forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 

there is no substitute for 
Wyman-Gordon experience and ability 


for — Keeping Ahead of Progress. 


FORGINGS OF ALUMINUM e@ 


HARVEY, 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced, 


WYMAN-GORDON COMPANY 


Established 1883 
@ STEEL @ TITANIUM 


MASSACHUSETTS 
DETROIT, 








MAGNESIUM 
WORCESTER 1, 


ILLINOIS s MICHIGAN 





WHO'S WHERE 








In the Front Office 


Edward P. Gillane, president, Pratt & 


Whitney Company, Inc., West Hartford, 
succeeds Alexander H. d’Ar- 


Conn. He 
cambal who is retiring as president and 
general manager; Mr. d’Arcambal will 1 
main active in the company as a consultant 
and honorary chairman of the board 

John T. Ryan, Jr., president, and Edgar 
G. Sanner, executive \ president, newly 
formed MSA Research Corp., a subsidian 
of Mine Safety \pphances Co., Pittsburgh 
Pa. A Dr. C. B. Jackson, vice president 
and director of research 
Erich Schatzki, president and a director 

rty Products Corp., a subsidiary of 


in-Texas Corp., Farmingdale, N. ¥ He 
ds Robert Simon, who will continuc 
Itant and a director Also: Robert 
Fresh, treasurer and yntroller 
Edward L. Farrell, Jr., vice president 
Pan American-Grace Airways 
W. W. Gilmore, vice president, Minne 
apolis-Honeywell Regulator Co., Minne 
apolis, Minn Mr. Gilmore will continuc 
is president of the company’s Micro Switch 
Division 
James P. Malmstron, vice president 
United Aircraft Products, 1 Dayton 
Ohi 
Harold H. Gillespie, Emil J. Karkut, and 
Raymond §. Mann, vice presidents, Barden 
Corp., Danbury, Conn 


Honors and Elections 


Dr. Charles F. Kettering has been unani 
mously selected as the industrialist of the 
year by the Society of Industrial Realtors 
and will receive the Society’s 1956 Indus 
trial Award Trophy 

Six pr scholarships, for freshmen en 

ng Miassachusett Institute of Technol 
ogy to study aeronautical enginecring, have 
been established by Mrs. John Jay Ide of 
New York in honor of her father, the late 
William H. Donner. First recipients of the 
Willian H Donner scholarships are 
Thomas V. Brown, Ocala, Fla.; Craig M. 
Fletcher, Los Angeles, Calif.; Theodore 
C. Kraver, Medina, Ohio; Peter W. Mc- 
Laughlin, Hempstead, N. Y.; Theodore J. 
Miller, Jr.. Glen Cove, N. Y.; Ronald D. 
Wendland, West Union, Iowa 


Changes 


Dr. Richard C. Raymond, manager, Tech 
nical Military Planning Operation (TEMPO 
of General Electric Company's Defens« 
Electronics Division Headquarters for 
TEMPO will be established in Santa Bar 
bara, Calif 

James E. McLarney, agency and interlinc 
manager for North America, Lufthansa Ger 
man Airlines 

Francis A. Bickel, assistant treasurer, 
United Air Lines He succeeds D. C. 
Meenan, now general manager-Facilities and 
Property Dept 

Curtis F. Fincham, assistant to the vice 
»resident-sales, Canadair Ltd., Montreal 
Mr. Fincham will head a new liaison office 
in Ottawa 
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INDUSTRY OBSERVER 


> Lockheed is considering splitting its California Division into two separate 


branches, one devoted to military projects, the other to commercial ventures 
} 


> First of three Lycoming 153-powered Bell XH-40 helicopters is nearing 
completion. First flight is expected before the end of the year, approximately 
17 months after the beginning of the development program. An additional 
XH-40 static test vehicle also is being completed. ‘The company expects to 
receive a contract for six YH-40 service test aircraft in the near future. 


P Japan’s Air Self Defense Force is considering purchase of Folland Gnat 
lightweight fighters. Evaluation may take place next veat 


> Lockheed F-104A has completed Phase II flight tests at Edwards AFB, 
Calif. Tests were completed approximately one week ahead of schedule 


© Two Cessna T-37A ject trainers have undergon I 
Edwards AFB, Calif. One plane put in 31 hr., 35-min, flight tu 
24 hr., with the latter undergoimg an engine removal, rep 


ment 


> Air Force has placed a procurement order for at least 50 skin mills and 
profilers that will be numerically controlled. Major aircraft companies are 
scheduled to receive the orders, and delivery is expected to begin in late 1957. 


© Beech jet Mentor primary trainer has undergone complete overhaul at 
the Wichita, Kan., factory prior to being sent to Pensacola Naval Air Sta 
tion’s Air Technical Training Unit for further evaluation. Mentor alread 
has undergone tests at the Naval Air Test Center, Patuxent River, Md., and 
will be taken to Fort Rucker, Ala., carly this week, where selected pilots 
from the Armv Aviation Test Board will be given indoctrination flights 


It also will be looked over by Army pilots at Fort Belvoir, Va 


> Nord Co. has flight tested the latest version of its Nord 2501 military cargo 
plane. The new version, designated the Nord 2506, is equipped with two 
Turbomeca Marbore booster units, two air brakes fitted at the rear of the 
main fuselage and new type flaps. The main landing gear also can be 
adjusted to facilitate ground cargo loading. 


© Dc Lackner Acrocvcle is undergoing evaluation trials at Fort Eustis, V 
hus far, the Aerocvcle has not been flown out of ground effect but is 
scheduled to do so soon in a tethered flight 


> Sud-Est Aviation production of the Alouette 1] helicopter at the Cour- 
neuve plant is expected to hit a monthly rate of 10 by the end of the year. 
Ultimate production goal is 15. 


© Decca navigation svstem will be installed bv Bell Aircraft Corp. at its 
Fort Worth Helicopter Division to study the equipment’s efficiency in 
helicopter operations and to evaluate some of the special instruments devel 


yped by Bell 


P Air Rescue Service is pressing USAF research and development agencies 
for funds to fulfill a requirement to equip its fleet of Grumman SA-16A 
Albatross amphibians and Douglas SC-47 rescue planes with Safe-Flight speed 
control equipment. 

> Shin-Mitsubishi Heavy Industries Reorganized of Japan assembled and 
test flew its first F-86F approximately one month ahead of schedulc Che 
Sabrejet was assembled from parts imported from North American Aviation 
Inc. 


> Line-of-sight barrier, previously thought to limit UHF-VHF ground-to-air 
communications to maximum range of 200 miles, may be broken by appli- 
cation of “scatter” techniques similar to those used for trans-horizon ground- 
to-ground communications. Air Force Cambridge Research Center studies 
indicate feasible range of 400 miles with suitable high-power ground stations. 











SCAWVDINAVIAN 


MIRLINES S1STEM 


Scandinavian Airlines System—the Global 
Airline—has selected Link Aviation, Inc. to 
build its first flight simulator for the forth- 
coming Douglas DC-8 airliner. 

Link’s amazing DC-8 Simulator will 
accurately reproduce the cockpit and flight 
characteristics of the mighty four-jet Douglas 
transport. SAS pilots and crews will develop 





chooses 


DC-8 SIMULATOR 


flight proficiency on the ground, before actual 
delivery of the airplane. 

The new Link Simulator will incorporate 
up to the minute Link developments such as 
d-c computation, linear interpolation and 
automatic amplifier checking—advances which 
make training in flight simulators even more 
realistic, even better than ever before. 


AVIATION, Inc. 


~~ 


BINGHAMTON, 


OTHER LINK UC-8 
SIMULATOR USERS 


f 
ee 
UNITED 
ono saa 


a0. 


Pioneer and World’s Leading Producer of Flight Simulators 


SUBSIDIARY OF GENERALWU PRECISION EQUIPMENT CORPORATION 
NEw Yor kK 
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BuAer Adopts Weapon Systems Concept 


, i 
Navy reorganizes BuAer research and development sg Moar Nesmhon gee he 
1 ST Tad gv C4 tol tal ) 
activity to help insure maximum w “apon capability. —Administration, Plans and Liaison 
l'iscal—and four line branches—W 
By Claude Witze The Navy indicated it the whok ons System Management, W¢ ip 
yrocedure of ree a livery Systems, W< ipon Support 
Washington—U. S. Navv’s Bureau of re-evaluation ind the former Fire Contro! S 
Acronautics has reorganized its research he Cxpc ted in procedut r awarding port Branch of the Bureau of ¢ rdnance 
ind development activity to idopt the contracts Adm. Schoech told Aviarion Weer: 
Weapon Systems Concept with em The pri t there will be 
phasis on strong management tainly will 
Ihe goal is to shorten the cevcl Navv’s « ider n of it the 1 responding 
“from concept to fleet deliverv’’ and f the ( t USAI’s Weapor 
insure maximum weapon capability BuAecr soon wil ( WSPO 
Rear Adm. William A. Schoech proven capability furth 
issistant BuAer chief for research and fidence. ‘Uhis shar 
development, told Aviation Week like the Weapon 
the changes mark the recognition of _ self, is a practice 
the fact that the state of the art is the USAI 
progressing at a fast rate and Navv’ pment Comma 


; 
CTS 


named for i 


ley f 


ipproach to new weapons must change \ nd 
to meet the challenges ahead. The gain like the USAI 
stress in research and development, he ge greater research 
said, will be placed on the following — efforts by industri rh 
points tion is designed mal 
— and development planning B —_ a th ink Authority Plus Responsibility 
e Project management for air weapon I k Under tl 
stems 
e Centralization, increasing efficiency svstem 
Wi Ip 
ork on aircraft, gui 
Greater Role For Contractor NE VER WE OEN.. 
For the aircraft industrv, it was mad 
lear, this does not mean that a prime 
ontractor will be given as much re Major innovation here is the cre 
ponsibilitv as he assumes under the of a new Avior Division, reporting 
Weap m Svstems Con ept as practi lirect] to pt Ahroon, th ng-1 ’ pin 
by the Air Force. BuAer feels st1 r]\ mponent opment fheer, 1 vil > d by BuA 
that the environmental factor entl | 
by Navy weapons call for tig l 
trol over designs than that whicl 


be allowed for land-based aircraft 


theers 


ment, support equipmen 


ind economy 


Avionics Division Formed 


if10n 


I Off 
Adm. Schoc 


ith Rese 





( 7 
BuA 


New R&D Positions taff that i technicall i “adminis. 


trativel ompetent to furnish stre 


New positions created by the Bureau of Acronautics’ reorganization of its research management for 
and development group include mekenad Offic 
@ Plans and Progress Officer, responsible for formulation of long-range planning and 
implementation of research and development programs. 

@ Programs and Budget Officer, principal financial adviser in the formulation of the 
research-and-development budget and expenditures. 

@ Services Officer, coordination, collection, analysis and dissemination of general 
technical information; administrative matters (including space planning and security 
matters), and coordination of facilities, funding, personnel and workload. 

@ Research and Analysis Officer, planning, coordination, direction and control of 
broad theoretical research. Vhe new reorganization came alm 
@ Component Development Officer, planning, direction and control of research, xactly one vear after BuAer’s initial 
design, development, test and evaluation of airborne components and equipment treamlining and expansion under th 
for aircraft, guided missiles and target drones leadership of Rear Adm. James S$. Ru 
e Support Equipment Officer, development and engineering of recovery equipment, sell (AW Sept. 5, 1955, p. 12). At that 
launching, ground handling, visual landing aids and associated equipment time. the research and development 
@ Weapon Systems Officer, administration of research, design, test and evaluation of group was the onlv one left unc hang d 
all naval air weapon systems and application of nuclear propulsion to various types is primar ittention was dire 
naval aircraft. towards improved procurement 
cedures 


Earlier Reorganization 


} 
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Italians Test Twin 
Jet Interceptor 


Italian approach to a light supersonic turbo- 
jet interceptor is the Aerfer Ambrosini Sagit 
tario IL here first flights at 
Pratica di Mare airport Rome. Speed 
of Mach .94 was reached in the early 
flights at an altitude of 27,000 ft. 
plants are described as two Rolls-Royce Der- 
went 9 engines rated by the Italians at 4,000 
Ib. thrust 
cernible in takeoff picture. Housing for en- 


maxing its 


necar 


Power- 


Belly mounting of engines is dis 


Experimental Sagit- 
Aricte, 
Soar turbojet of 


gines stands on ramp 
turio Il is 


in which a 


a prototype for Aerfer’s 
Rolls Rovece 
1,510 Ib. thrust was to be used as an aux- 
Sagit 


cmct- 


iliary engine to a single Derwent 9. 
turio If was heavily damaged in an 
gency landing, and repairs are now under 


way. 





I:mphasis a vear ago was on speeding 


id improving BuAer’s relationships 
industri 
Phat shakeup was 


ol congressional 


with 
on the eve 
probe into the 
‘error’ in the 
West 
(AW 


made 
Bureau’s $200 million 
McDonnell F3H-1 Demon and 
inghouse J40 
Oct. 3, 1955, p. 12 

Navy spokesmen said the new changes 
in the research and development unit 
under consideration — for 
vear. By 
closely recommendations 
Defense Department's 
Aircraft Study Group, calling for a 
strengthening of the lower echclons 
f military procurement authority (AW 
Sept. 17 In particular, the 
Study Group urged more power to 
make decisions for USAF’s Weapon 
Systems Project Officers and Navy class 


desks. 


cnginc programs 


have been 
than a coincidence, 
follow 


made by the 


No; 


they 


p 26 
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BuAer’s New Avionies Division 
Streamlines Its R&D Activities 


By Philip J. Klass 


Navy 
formed Avionics 


prob 


Washington— 1 he Bureau of 
Acronautics’ 
Divisior 


’ 
lems of 


newly 
is infended to climinat« 
divided responsibility which 
have plagued both the Navy and _ its 
iionics-airframe contractors. The new 
Avionics Division brings together under 
one roof the R&D activities formers 
assigned to two separate BuAer divi 
Armament and Electronics), plus 
those assigned to Bureau of Ordnance 
md a few programs formerly in th« 
Airborne Equipment Division 
Capt. W. E. Sweeney is director of 
division. Sweeney chief 


SIONS 


the new was 


of the former FE] 
prior to that w 
Division 

lo provid 
many complex VION 
in aircraft and mnissiles, the 
Division has formed a group of weapon 
system managers, cach assigned to on 
or two weapon systems. The group 
headed by Col. L. F. Fox (USMC 
Each weapon systems manager will 
ordinate the R&D of the many sul 
systems needed for his weapon system 
ind will serve as a central point of con 
tact for aircraft-missile contractors and 
Navy aircraft-missile project officers 


In addition to this new management 
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Division 


groups, 


zroup, the Avionics consists 
three other “‘linc”’ two of 
them responsible for sub-system R&D, 
ind the third in a special support rol 
e Weapon Delivery System, headed by 
Cdr. R. J. Schneider, consists of four 
branches: Fire Control, Weapons (both 
formerly part of the Armament Divi 
sions), Radar and Missile Guidance & 
Control, which came from the old Elec- 
tronics Division. Former BuOrd respon 
sibilities for R&D in the field of bomb 
ing svstems gunsights, and fire 
ontrol svstems has been transferred to 
the new Fire Contro] Branch, making 
the latter now responsible for all tvpes 
of fire control systems. The Weapons 
Branch is responsible for fuses, war- 


SOTNnC 


head arming, bomb racks and associated 
weapon controls 

e Weapon Support Systems, under 
Cdr. F. L. Faulkner, also consists of 
four branches: Electronic Countermeas 
ures (ECM), Communications-Naviga 
tion-Identification (CNI), Underwater 
Search Detection Classification 
(USDC), and Technical Support. ‘The 
ECN, CNI and USDC branches came 
from the former Electronics Division, 
but with expanded responsibilities. For 
example, airborne dead reckoning com- 
puters, droppler auto navigators, and 
inertial guidance, formerly assigned to 
BuAer’s Airborne Equipment Division 
now are part of the CNI Branch. The 
echnical Support Branch will develop 
maintenance test equipment ind speci 
in both 
Weapon 


fications for all seven branches 
the Weapon Delivery and 

Support Svstems groups 

¢ Fire Control Support, under Ledr 
R. W. Laughhead, is a group that was 
transferred from BuOrd where it per 
formed the supply, maintenance and 
production control tasks connected 
with BuOrd’s bombing and fire control 
systems This group direct 
counterpart for other Avionics Division 
equipments because most of these same 
functions are performed by BudAer’s 
production division, Capt. Sweeney 
told AviATION Week. However, rather 
than risk interruption of vital 
services in the reorganization bv at 
tempting to split up the group and in 
tegrate it into several BuAer divisions, 
the Fire Control Support Group was 
transferred intact to the new Avionics 
Division. In time, as existing BuOrd 
svstems are replaced with newer devel- 
ypments, the activities of the Fire Con 
trol Support Group may be directed 
] 


i». 


has no 


these 


into other channc 
In addition to the four line groups, 
the Avionics three staff 
functions 
e Plans, under Cdr. L. C 
works with BuAer’s Asst 
Plans to determine avionx 
ments needed for future 


Division has 


Powell, Jr., 

Chief for 
develop 

airframes and 

missiles 

© Fiscal, under Cdr. J. C. Kemp, han 
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11 


cies tary 


budget 
scheduling 
e Administration, under Cdr. L. Mors¢ 
(‘he recent reorganization of BuAer’s 
R&D activities, formation of 
the new weapon 


group, has not altered BuAcr 


ind the 
svstems management 
s policy on 
whether sub-systems should be 
furnished by the 
ernment, Capt. Sweency 
WEEK. 

BuAer’s policy on CFI 


for avionics will continue 


wionic 
tor or the gov 


told AVIATION 


nr 
COlLTad 


versus GFI 
to be a flex 
ible decided on an_ individual 
weapon systems basis depending upon 
the particular cit BuAcr also 
has pioneered a sort of middle course 
in its CNI (Communication-Navigation 
Identification ombines 
the logistic and maintenan idvantages 
of GFE with the form factor flexibilit 
which makes CFE attractive to airframe 
Standard avionic CNI equip 
ment, in small modular sub-assemblies 
can be packaged into 
siicd form factor 
Ihis same princip! 


one, 


cumstances 


package which « 


producers 


ilmost anv dé 


Quarles Predicts 


t and ) 
Glassman. Glas 


hni il 


le to othe: 
iccording to Dr. L. TH 
man and J. M. Brearley are te 
issistants to Capt. Sweeney 
Several of the R&D responsibilit 
of the old Armament Electroni 
Divisions have not included 
Avionics Division. ‘The form 
Electrical Branch 
transferred to the Airborn 
with tov 


+ 


equipimcil 


ind 
been 
the new 
Electronics Divisicn 
has been 
Equipment Division togcther 
ind aircraft 
under the Armament Division 

he new BnAer Division will have tl 
BuAer facilities under 


] 
Mor, OTmctTi 


targets 


l 
i+ 


tollowing 

cognizancc 

e Naval Avionics Facility, Indianapoli 

e Naval Air Mine Defense Development 

Unit, Panama City, Fla 

e Naval Air Special Weapons Facility, 
\lbuquerque, N. M 

e Armament & Electronics Laboratory, 

Naval Air Development Center, John 
lle, Pa 

e Armament & Electronics Test Labor- 

atory, Naval Air Test Center, Patuxent 

Rin CT Md 


Further Rise 


In Defense Spending Next Year 


New York—Air Force Secretary Don 
ld A. Quarles told industrial leader 
mecting in New York last that 
spending for defense now is at a record 


ind it probably will increase next 


} 
weer 


rate 
Ve if 
Air Force will expend 
billion,” he 


vear will bring 


This vear the 
something like $17 
‘but because the present 
us into a position to capit ilize on results 
ot important developments in a variets 
of fields, our expenditures next year will 


said, 


require a substantial increase 

Adm. Arleigh A. Burke, Chief of 
Naval Operations, told the same group 
that this “‘is a time, I think, to 
remind ourselves that all new 
ships, new airplanes, new 


good 

these 
veapons, tre 
mendous missiles, are going to cost 
monev—big money.” 

Burke addressed a luncheor vf the 
2,000 industrialists attending a meeting 
of the National Securitv Industrial Assn 
it the Waldorf Astoria, and Quarles 
Was spe iker at the evening banquet 

Quarles explained that much of the 
will be 
components for 
defense svstem — the 
SAGE: bv the long 


ipproaching 


spending increas¢ caused by 
quantity production of 
the nation’s air 


DEW line 


range missik 


ind 
progr im now 
by just-beginning 


the hardware stage 


production of air-breathing missiles of 
and in general 
1 first-class Air 


ittempting to 


intercontinental range 
bv the 
lkorce in 


chieve new devclopment programs 


maintenance of 


being whil 


lor several vears th he said, “we 


must concurrently continue to moder 
existing forces of manned 


facilitics for their 


ize our 
raft and 
ment 
While making a 
to achieve missile capability, we 
build up production of the B-52 and jet 
tankers to support them, well 
f other aircraft types whi 
coming along to our older 
fighter, bomber and cargo models.” 

Another factor in the increased cost 
is the present Air For 
program of providing additional housing 
nd other conveniences at air bases, 
which is mandatorv if we are to achieve 
nd maintain the level of skill needed 
to operate the kind of Air Force 
have been talking about.” 

Quarles pointed out that the Ai 
lorce alone today is spending substanti 
iIly more for research and development 
of new weapons than the whole militar 
establishment spending — before 
Korea 

Moreover,” he added, “for each 
three dollars we spend today for inven 
tory we spend another dollar for devel 
opment of better things for the follow- 
on inventorv.” 

Quarles said the United States cur 
rently is spending about 10% of its 
gross national income on military secur 
itv, including military assistance to its 
llies, and there appeared no likelihood 
in the near future of a lesser drain on 
the nation’s resources 

“As a matter of fact,”’ he maintained, 


empl 


strenuou iT 


must 


varicty h 


replace 


Quarles said, 


was 
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nation of vast 
ial resource that 
f 15 
national product to its 
hment tl 25 


mormner > 


MC 
military 
2 to build 
ind thus increas¢ 

1. Moreover, tech 
this is no longer 
backward nation. I need not detail t 
of Sovict activit the 
We all re that 
ving up very I ipidh 

the means to inflict wide 
upon the United 
before long 

with 


ind 
industn 
potentia 


} 


logically speaking 


in 
OPNIZ¢ 


har 
destruction 
the 


ipability 


m 1ug 
long-rang 
siles.’ 
t gross national pro 
| unofficially at $150 bil 
Ouarl 


to a $22.5 billion 


mparison 
22.5 Russian de 
penditur 
id that the 
iy ee :pabilitv is g 


pabi 
f the defens« onccept 
matching the Soviets 


states 


gathering the 


I will sav 


1 long carefi 


\dviser 
70es On out 
the vc ihe id 
on the survival 
ind the entire 
cvcl had b 


ot afford to neg 


its 


Richards 
yuld 
ecutive directorship 
ipt Robert N Mel iT 


will su 


USN 
tep dow 


cX 


eed him. 


Navy Research Rocket 
Planned for 200 mi. 


Washington Atlantic Research 
Corp., of Alexandria, Va., is developing 
for the Navv a singk 
lant upper air reseat 

sc at 


lower 


tage solid propel 
h rocket—the Iris 
iltitudes up to 200 mi 
ost and ¢ of handling 
rage of the solid propellant Iris 
c it the successor to the Navy’ 
Acrobee-Hi_ research 


Th 


SC 


prope Ile d 


23-ft. Aerobee-Hi 
booster rics a payload of 150 
instrumentation to roughly 180 mi 
which will be 13 ft 
ind in diameter, will 
100 the Iris 1 
ch sub-miniaturiza 
f instruments should make its 
ad equivalent to the present 


which uses a 


pproximateh 
ibout one ft 
By the 


ror resear h LIS¢ 


timc 
100 
150 
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of its 


sometime m 
Both Ins and \rcon 
olid propellant rocket abou 
half the 
cdc 


shorter and about 
the Iri . r¢ 
Nav il R 


b« lig 


mitra 
or use at altitudes of 
Ihe fin-stabilized In 
hired from 


it. long 


launching 


mmpalr 
t} ired 


Northrop Unveils 


Hawthorne, Calif.—D« 


wth and quick m 


' i+ 
ned 


ymponent 


tanding featurc 
56-T, include 
e Two small turbojets 


i, high thrus 


yan i mi 


@ Horizontal flying _ tail 
m nt d ] 
1] 

lad 


@ Area 


; , 


rule 


e High aspect ratio wing 
~ +} 


; } | 
¢ 


velly line 


Dp i u 


e Fuselage | 


+ 

i WCapt 

ght for the 
be equate 1 out 
wil 


ii basi tran 


irmament 
greater range can 
gross takeoff weig! ( t] 
mplementing this projec > 


m would be engines of higher thrust 
+? 


! higher 
mitted ( 


} 


nopy | 
creen, front 
il 
inv feat beet 
from the Northrop Fang 

+ p 38 Predomn 

hil f multiple 


} 
HTptane I 











~ eg 





Ris 
on top of canopy to smooth flow of air, lessen buffet. 


CANOPY redesign incorporated vortex generators (right) fore and aft 


TF-102A Passes Mach | Region Smoothly 


By Richard Sweeney In th irly two-pla irplanes, s¢ witch-operated for on 


uffet pI blem VCI 1 ountered t cde 





I l 


Edwards AFB, Calif.—Despite th t th nop [hese have been largel Utilizing the aerod 


large ¢ mopy cn losing the side-by-si lved Vy canopy red en tructural celta nfiguration. the irplam ! 
seats, Convair’s TF-102A makes the efup and installation of vortex gen nake steep turns at high altitud ; 
transition from subsonic to supersoni rat to smooth flow ve th 10,000 ft nall rac " — 
flight smoothlv and without necessit wckpit enclosure ar In an early tuft vith nventional swept wing de oe 
of using the airplane's stabilitv aug test flight, the tuft t aft of th High elerations are possible with th 
mentation system nopv were observed t point traight irplan n line with it 1 n ) 

I'he bulging enclosure does requir forwart but t ti h t nt 

slight nose down attitude, approx iinmimized th tuat Th flown. w 

. mately 3 to 5 deg. in the transition The airplane incorporat hvdraul rated the larger vertical tail, w 
Ther no buffet in the transonic re- flight itrols with built-in “‘f Ey incuvered through point ‘ 
gion. An area of slight buffet is met trem f control t juire high ntinuou .) Soahitis = if 
between Mach .83 and Mach .86, but manual p ur 1 gainst ex 70 deg. positions of four point 
on this is past, and up to Mach 1.2 tre1 irface deflect vithout th th th rg rtical rf ‘ 
, 

fastest the airp 


jane was flown on thi lot realizing exact] vat tceady with no falloff tenden 


flight, 1 idditional buffet is encoun n Stabilit ¢ ntation te! As th rplat | t tl 





ALTHOUGH TF-102A presents a picture of nose high attitude during takeoff and landing, this is almost unnoticeable inside cockpit. 
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TF-102A has intakes moved downward, more 


encountered, one which 
be held against control forces 


suble, or can be trimmed out 


rsonic regime, the airplane 
o tendenci to vary from 
in 11n\ iN] 
IF-102A uses a Pratt & Whit 
157 engine with afterburner, a fea 
ture of which is comparatively low ex 
haust gas temperature during starting 
Usuallv the exhaust gas temperatures 
will go higher than 250C, returning to 
200C once the engine is at idling rpm 
With its excellent visibility and a 
hydraulically steerable nosewhecl, the 
uirplane taxis very easily using rudder 
pedal steering at engine idling rpm. of 
60 

Viewed from the ground, the air 
plane presents a picture of extremely 
nose high attitude during takcoff and 
landing. Inside, this is almost unnotice 
ible. In the takeoff and landing atti 
tude. the nose is almost level from the 
pilot’s view, instead of being high as in 
other small high performance airplanes, 
resulting in an overall impression of 
good visibility and crasure of the effects 

of the airplane’s actual attitude. 
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flushed with fuselage than F-102. Note downward curve of delta wing leading edge. 


The nose 1s lifted le ir at ibe ut 100 
t. IAS, in takeoff and the airplane 
illowed to flv off. The aircraft has a 


) 
good acceleration rate. Power is 


used until the landing is committed 


on short final tactical approaches), and 


+ 


the airplane is usually touched down ; 
125-130 kt. IAS 

Ihe drag chute was not used in this 
instance, but the airplane still deceler 
ited well within distances of conven 
tional jet-length runwavs 

USAF has broken further the time 
honored trainer seating pattern from 
tendem to side-by-side in the TF-102A 


be 


(he penalties and advantages can 
clearly seen as compared with the tan 
dem seating arrangement. Side-by-side 

ing means greater drag and conse 
gucat subsonic speed in straight and 
level flight as against the supersonic 
straight and level speeds which a tan 
dem airplane would be expected to 
ittain 

However, placement of the instructor 
ind trainee side-by-side enables the in 
structor to make his points clearly—by 
reference to instruments during the 
maneuver in question, by hand move 
ments illustrating the maneuver and by 


itilization of the dual 
tallation to point out bet 

1 flight and enable th« 

ymplish them under 
peat them if necessar 
fi:ght 

Another airplane de 
same theorv is Cessna’s 1 t 
trainer the USAF cadet will enter in 
future training. From first flight in 
North American’s 'T-28 piston powered 
tandem airplane, he will move to the 
side-by-side T-37 for his first jet train 
ing where the instructor can probably 
wccomplish more per flight hour than 
s possible in the tandem airplane 

For the TF-102A, present plans are 
for one per base where Air Defense 
Command squadrons are using the 
F-102A. The trainer version has the 
same weapons capability as the combat 
model, insuring that a complete mis 
sion can be accomplished with the two 
place airplane for training as well as 
ictual combat, while the transitional 
training capability also will add greatly 
to the ease and speed with which the 
F-102A can become operational with 
squadrons just getting the new equip- 
ment, 
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Al TAL SHOWN EXTENDED 
AS r+ EMERGENCY JETTISONING 


RADAR PE 9- RADAR TRANSMITTER-& 
NSTRUMENT DIALS O- INSTRUMENT y 
AUTOMATIC NAVIGATOR L 19- ANALINE TANK 
TELEVISION NTROL E PME 20-48 *T FIST RIBBOr 
ELECTOR AUTOMATIC Pit wiTRIC ACID TANK 
CHECK l s 4- RADIO EQUIPMENT PLANE FOLOED) 
PERISCOPE 5- CONTROL CONSOLES , ‘ 

RADAR SCANNER 


@ PRESSURIZI» 





VG AND REFRIGERATIN 


Bs 


ONE 








POSSIBLE type of trainer would be built around escape capsule with periscope for pilot 


use from reclined position. 


Combustion Is Focus of Rocket Meeting 


By Robert Cushman ; perin mon ribed ttract 
: | f their work on at | Harry W 
Buffalo, N. weve American ket I ' e New way 


+ 


)+ 


e Scaling of combustion 


new 
nf 


Combustion subjccts 
e Correlation of prediction ( i 
with actual performan f new fuel usly inf nable with one pplv ite] launching 
nd combinations John B Kenn ( wo propellar led and un r redri indr 
Princeton University, and Hartwell F. vmmetrical dimethyl hvdrazine was rg 
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i 
make passage for valve flow. 


EXPLOSIVE charge (A 


drives ram (D) through solid wall (E) in new type valve te 





SCHEMATIC COMPARISON OF FLAMES GENERATED 
WITH STATIONARY ANO ROTATING STABILIZER 


[ 





Undurned Combustidie 
Mature 


cost (Ss. to 

W. Connell, president of 
rp Buftalo, which mak 
said the ire now m use ¢ 


Bullpup and Bomarc mi 











o 
holder shows improved 


ROTATING flan 
1 with stationary holdet 


burning compared 
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Everest Blames Slow Moving X-2 
Project on Lack of Researeh Funds °\"..": 


Buffalo, N. Y.—Skimping on research 
funds made for a slow-moving X-2 pr 
gram, Lt. Col. Frank K. Everest told 
he American Rocket Society Vhe 

900 mph. record he set and the 12¢ 

iltitude recore SUCCESSOT 
reached 


three 


ould have been 

funds, in his opinion, 
in informal sort of extrapé 

tion, which he mav not have meant 
rally, k-verest ti Id 1 news 
before his luncheon. talk man 
nould now be flving 7,000 mph 

Ihe X-2, Bell Aircraft Corp. engi 
1CCTS ud, has its limit ot 
iltitude 


:verest shrugged 


reu hed 


ed and 


fF the ittempts t 


portray him as a brave young daredevil 





X-2 Destroyed 
Edwards AFB, Calif.—The Bell X-2 
high-speed rocket research plane was de 
stroved here late last week. The pilot, 
USAF Capt. Milburn G. Apt, was killed 
when the main parachute on his escape 
capsule failed to open. 
Capt. Apt, on his 
had just reported burn-out of his rocket 


' . 

check-out flight, 
tuel and was gliding down from an alti 
tude 


excessive, 


which Air Force described as “not 

When the plane failed to come into 
sight or show up on radar tracking scopes 
a search was begun. The Air Force said 
Apt ejected, but it did 


snow why. 


it assumes Capt 
not immediately 

The drag chute on the escape capsule 
opened, but the larger chute did not 
Capt 
capsule, which fell on the Edwards range 

In recent weeks the X-2 had reached 


Apt was found dead inside the 


an unofficial record speed of 1,900 mph. 
and an unofficial record altitude of 126, 
000 ft., with other pilots at the con 
trols. 

Ihe X-2 was to have been turned over 
to the National 
\cronautics within the next month or so 


Advisory Committee for 
for studies on aerodynamic heating, sta 
bility 

No date had been set for the turnover, 


ind control. 


but it was to have come as soon as Air 


Force had completed maximum per 
formance evaluation tests. 

Studies were to be carried out at 
NACA’s High-Speed Flight Station here. 
E'mphasis was to be on heat inputs at 
high speeds and high altitudes, rather 
than structural effects of 


correlation of the findings with informa 


heating, and 


tion obtained in laboratory and wind 


tunnel tests. 
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X-2 did sutter trom 


plunging intrepidly through the thermal — bility problems Ever 


thicket, and replied her 1 lot of ferred to stabilator cot 
} Joseph Cannon 
Bell S id that 


t high iltitude flig 


difference between 
kly through 

it ther Sim 1 
for only 24 mi c Ic! | im t sta 


ily 2 ( 
he pilot would be unabl 


quic 
Nowe! 1] It a st 

ssion that th 
iting ha oul mtrol 


rodvnamic he 
engineers 
seen 
that 
inc apa 
e Descent and landing 
indshield 


id in the 


Bx 
the X 


nt 


some of th 
oblems encounte 


e Ascent to test altitude 
flew bv Mach met 


; 


judg 

it th } 

osition 

@ High altitude flight. | 


iv tT it iltitud 


Single Stage Space Ship Suggested 


By David A 


Anderton 


; 


Rome—Nlan’s f 


ARDC Off 
Seventh (¢ 
A\stronauti 
But t 


on the 
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r the Genero 


the I 
Wil “MS I 
is propjet perform in tune with to indows m 


morrow mph cruise 225 miie a ’ Here is Economic | 
short-field performance ideal for routes it low leve 
fakeoff run ‘ross Weight only 3850 


feet landing less to buy 


distance at Maximum gross weight only 3000 feet! 


L. 


AIR 


FAIRCHILD 


/, THE FINEST AIRCRAFT FOR AIPLINES 

oO . ey f , 

Silt Mp CORPORATIONS AND MILITARY SERVIC 
, . . ee ciffer, E el f Cu er Ri hild } 


Pe 





sss 
‘. 


RESEARCH 


single source control 


SHOWN CLOCKWISE 
Radar Antenna Assembly, Helicopter 
Transmission, Brake Assembly, Hub and 
Drum Assembly, Power Brake, Jet Turbine 
Wheel, Power Recovery Unit, Tractor Wheel. PLANNED EXPANSION makes Kelsey-Hayes 
a far more valuable source to the automotive, 


KELSEY-HAYES PRODUCTS aes ; — 
aviation and agricultural industries. Diversification of 


automotive: Wheels, Hub and Brake Drum Assem- . ’ ° 
tien Gedventie and Giestele Graken, Power products provides a broader reserve of engineering 
Brakes, Transmission Bands, etc g ¢ . . , - C 
and manufacturing experience to apply to related problems, 
aviation: jet Turbine Wheels and Compressor : 
Assemblies, Blades, Buckets an 
Power Recovery Units, Helicopter Transmis 
sions, Actuators, Accessory Gear Assembives to do a more complete job—from research 
Bomb Hoists and Gun Turrets, Radar Tracking 
and Scanning Assemblies 


Diversification of facilities enables Kelsey-Hayes 


through manufacturing—with all the advantages 


agriculture: Tractor Wheels and Components 
n implement of single source control and responsibility. 


Seeders, Wagons and othe 


KELSEY-HAYES 


Keisey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 
14 PLANTS Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.;: Windsor, Ontario, Canada ¢ Davenport, Iowa 
(‘French & Hecht Farm Implement and Wheel Division e Springfic Ohio (SPECO Aviation, Electronics and Machine Tool Division 
Utica, New York—4 plants Utica Drop Forge and Tool Corporation, a subsidiary 
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e Study of a permanent satcllite of the 
Robert Buchhein 
rocket booster 
weighing on order of 


Moon proposed by 
of Rand Corp. A sys 
tem one million 
pounds would be needed to establish 
such a satellite in orbit 
the errors 
in guidance 
be he Id to 


hoped 


1 retrograde 
Moon. But 
ind control would have to 
ibout one twentieth thosc 
for in project Vanguard. Buch 
heim said the Moon satellite would b« 
optically visible from the earth 
would maintain a permanent orbit 
© Possibility of life on 100,000 
other planets in the universe was sug 
gested by Dr. Hubertus Strughold of 
the USAF School of Aviation Medicine 
Strughold the 
biol concept that defines 
of life in planetary systems 
our own system such a zonc 
from orbit of Venus out to 
irs. Using earlier estimates that 
out of total number of stars 
planetary families, Strughold 

dered the possibility of an ecos 

for about 100,000 of them. But 
dded that all of this is and probabh 


set 


carth’s 


I rund 


and 


ibout 


described ecosphere, a 


cic il Pos l 


lor 
extends 
beyond 
100 


bility 


forever remain a matter of d¢ 


ightful speculation 

© Possibility of space travel to nebulac 

millions of light vear 
uned by Prof. Eugen 
iterated what science fi 


} 


distant was ex 
Saenger. He 
fion 
cn saving since they heard of 
in: relativity shows that time ex 
t speeds near that of light. ‘Thus 

process of a rocketship crew 
ely slow The favorite them« 
vriters revoiced by Saenger has 
that of a ship returning to 
galactic run that 


only a few 


writcrs 


pace 
nturies after 
1 like 


davs to crew 
1 
le 


m the expanded time scale 


Pratt & Whitney Aircraft 
Announces Promotions 


East Hartford, Conn.—Pratt & Whit 
Aircraft Division of United Au 
Corp. last week announced three 

romotions o mect its 


4 
t 
in ¢ 


expand 
ticut and at 
iorid engine facility nov 
construction AW Sept. 10, 

T Phe were 
@ Leonard C. Mallet, 51, 
ral manager, has | 
manager for Connecticut oper 
e Charles Roelke, 35 
t t the 
winted general manager, 
e Newton V. Turney, +6, former con- 
troller of Chance Vought Aircraft, has 
been appointed divisional controller for 
Pratt & Whitnev’s Florida operations 
Wright A. Parkins has relinquished 
h post as general for all 
Pratt & Whitney operations, effective 
Oct. 1, but will continue as a vice 


pre sident. 


OTN 


SSI 


stant 2 
. Sie 
ecn named gene 
ifions 


issist 


executive 
h is bec 1 


Florida 


general manager, 


manager 
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B-52s Fly Again 
Washington—Vhe Air Force last week 
permitted the ungrounding of its Boeing 
B-52 intercontinental jet bombers after 
1 rigid inspection of all “internal sys 


tems.” The big aircraft were ordered 
out of the air following a fire and crash 
that claimed the 


five crew members (AW Sept. 24, p. 30). 


in California lives of 
There was no indication of what 
the Castle AFB, 
Calif., or what flaws were being looked 
for in the new inspection order. A USAI 
spokesman said investigation of the acci 


caused accident near 


dent is being continued. 











Missile Range to Get 
Data Collection Ships 


Baltimore—Contracts for demothball 


’ y ] 
ing and 


mstrumentation 
government cargo freighters to be us 
is data collecting stations on th 
lor Missile ‘Test Range off the 
la coast mnounced by Au 
carch and Development Commiat 

Phe 5,000-mi 


Cape Canaveral at 


wcecr'e 


range stretches ft 
the Air For \l 
le Test Mlorida to A , 
Island in the South Atlant The 
hi ps will be used in the last 3 
from St. Lucia to Ascension, wher« 
lands are available for rang 
AW Aug. 6. p. 110 


\ I 
Followmg mn 


Center in 


gotiations with 

American Airwat Guided M 

Division, which opcrates the range for 
ARDC the 
modification was awarded to 
Drydock Co., of Oakland, Calif 
demothball 
id make 


f sh D 


contract for ship 
Nloorc 
Nlo 


major 


dehumi 


f 


1 
MMnNOT alt 
} t } 

1 dc ided 
M. Parsons ¢ 
will 
( juipment 


ind 


ind i 

Modification cre 

pla ned by Michacl ] 
San Fran 


iSs¢ mbl 


LaGuardia Approach 
Capacity Increases 
New York—LaGuardia 


to h indk 


I radat 


urport s 
instrument trafhie bi 
controlled 
V1 he mcre ised by 50° 
wocedures effective Oct. 1. Thev were 
established by Civil Acronautics Ad 
ministration as the first phase of a pro 
g improve traffic control in 
New York area (AW Aug. 27, p. 40 
New York International Airport 
trafic also will benefit immediateh 
from the new procedures, made possible 


ipproaches 


under new 
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USAF Orders F-104s 


The Air Force has awarded Lockheed 
Aircraft Corp. two letter contracts total 
ling $166 million for production of an 
undisclosed number of F-104A_ and 
F-104B Starfighters. 

The $115 million contract for F-104As 
is the largest single contract awarded to 
Lockheed in its 13 years of continuous 
jet production. The contract for F-104B 
tactical totals 
million. The contracts will extend 
deliveries through 1958. 


two-place 
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Jet Transport Orders Set Airline Future 


Lockheed, Convair, Douglas, Boeing compete for 


medium-haul market: 


This month, one vear from the date 
the airlines began their expensive and 
decisive turbine transport buving spree, 
some patterns have become clear. They 
draw a firmer picture of the future for 
both the airlines and manufacturers 

The pattern of equipment types bid 
ding for airline favor has undergone a 
substantial change. Whereas a year ago 
it appeared that the DC-8 and the 
Boeing 707 would dominate the long 
routes and the turboprops would serve 
the shorter ones, now a new family of 
shorter-range turbojets is moving in to 
change the competitive picture. 

And through their turbine orders, the 
iirlines seem to be committing them- 
selves to a split tvpe of operation well 
into the 1960s. As the currently avail 
ible turbine transports have stretched 
in range and size, nothing has come on 
the scene to replace the efficiency of 
the Super Constellation, DC-6/7 types 
for the shorter hauls 

\s the patterns have developed for 
the airlines and the manufacturers, thesc 
points have become cleat 
e Piston-powered transports will be an 
important part of the air transport 
picture for a long time to come, and 
nother round of orders for piston 
transports is a good prospect 
e New competitive pattern has devel 
oped in the medium-range jet field with 
the Convair 880 now offering stiff com 
petition to the Lockheed Electra, and 
the Douglas DC-9 and Boeing 
projects developing as further comp 
tition for both the Electra and 880 
e Markets for sales of turbine-powered 
transports are still large. Manufacturers 
ire accelerating their efforts to fill thes« 
British are still a 
competition for 


markets, and the 
potent factor in the 
turbine transport sales 


Competition Spurs Changes 

The 
the airlines moved 
were precipitated a vear ago this month 
when Pan American World Airwavs 
broke the floodgates with orders for a 
mixed fleet of 45 Bocing 707s and 
Douglas DC-S8s 

American Airlines and Eastern Air 
Lines had started things moving with 
Lockheed Electra, and 
Capital Airlines already had its first 
Viscounts in service. But Pan American 
touched off the heavy buving. 


hard decisions through which 


into these patterns 


ders for the 


38 


more orders seen for pistons. 


airlines 
equip 
executives 


vear, the 
of turbine 


By the end of the 
had $1 billion worth 
ment on order. Most 
would have preferred to wait longer to 
make their But in the ain 
line industrv, when one orders, all must 


urline 
dec is10o0ns 


order to avoid being left behind in the 
race for a faster, more-novel product to 
sell. 

In this initial surge, the ind the 
DC-8 stayed fairly close in the race for 
the long-range jet market. There 
1clatively little to choose between them 
is Boeing and Douglas modified thei 
week in an effort 


77 


was 


designs from weck to 
to satisfy their sales prospects 

For the shorter-1 markets, it ap 
peared that Lockheed’s turboprop Ele« 
tra would dominate the with 
American, Eastern, Braniff and National 
buying early places on the production 
line. This time was, and re 
mains, important since the Electra will 
be out a year ahead of the big turbojets 
and will have at least a two-vear jump on 
other turbine its field 


mg 


scecne 


clement 


transports in 


Gap in Equipment Pattern 


Then last spring, 
onto the scene with a medium-sized 
turbojet transport called the Skvlark t 
challenge the Electra. Bv June, Howard 
Hughes had negotiated the Skylark into 
a flambovant, golden-skinned _ trans 
port called the Golden Arrow which h« 
ordered for the use of Trans World Ait 


Convair moved 


lines 

Delta Air Lines also 
ict, whose name has beet 
the Convair 880 

Now, Douglas and Bocing are di 
cussing small jets with the airlines. Al 
though these transports—the DC-9 and 
727—are not firm designs. the 
the general confidence in a big future 
market for the smaller turbojets 

All the turbine transport designs grew 
with the airline 
Finalh in an effort te 
possibilities, even 
S8() 


rdered the 
changed to 


indicate 


larger as discussion 
longer 
ll operational 


the medium-range Electra and 


gTCw 


cove! 
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This review of turbine powered trans- 
ports and their markets was prepared by 
l'ransport Editor Craig Lewis from mate- 
rial gathered by Aviation Week transport 
Angeles, New York 


and Washington Bureaus. 


editors in the Los 











were stretched to give them transconti 
nental capability 

This stretching increased the flexi 
bility of the transports, but it also 
opened a gap in the equipment pattern 
Between the +40-passenger Fairchild 
I-27 and 44-passenger Viscount and the 
75-100 Electra-880 class, no 
new turbine transport has appeared that 
will do the cfficient, short-range job of 
m airplane like the DC-6B 

llexibilitv is a virtue, but there is a 
definite need for a medium-sized tran 
port in the airline pattern that has no 
transcontinental capability, 
Convair and Martin twin 


hort 


passenger 


need for 
much as the 
cngine transports have done the 
haul job in the past 

Without a new 
under-1,000 mile range, it appears that 
the airlines will ev 1 pattern 
1960s in which the turboprops and 
turbojets will flv the 
routes, and present piston tra 


transport in th 


olve in the 
longer, higher in 
come 
ports will work on short hauls 

If this pattern continues to develop 
ll-turbine operation t 


hopes of an 
will 


will make 
airline dream well into the 
There is some deep thinking going 


money remain just 


1960s 
on in airline offices right now on future 
needs, and the 

are good for another round of 
for the latest piston transports 
cations of this in be 
recent, unadvertised moves of American 
and United to increase their orders for 
DC-7 


piston-engin chances 


orde I 


Indi 


secnh. son 


] 


More orders for piston transports will 
ft < ipac tv to 
itions in the 
And more piston transports d« 
livered in 1958 will be a hedge against 
delavs in delivery of the first jet trans 
Airline traffic is expected to con 
it its current healthy rat 

take a chance 


ipacity to handle th 


provide more of this tvpc 
supplement turbine oper 
1960s 


ports 
tinue to grow 
nd the carriers cannot 
on not having the 


business 


Increasing Sales Effort 


Meanwhile, the 
ontinuing cfforts to sell 
the domestic market and are stepping 
sales efforts abroad. Convai 
scarch depart 


manufacturers ar 


their jets in 


up thei 
has set up 
ment to work on 
other companies arc¢ 
efforts. 

Ihe long-range jet market is. still 
lominated bv the DC-8 and 707. Both 
transports have more similarities than 
differences, and the major 
isions between them 


1 special re 


iirline orders, and 


l } 
mMaakiIng slmiial 
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thev have 


factor in airline de 
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ll-important delivery 


ided to stick with a 
single basic airframe and modify it to 
suit the needs of the airlines. With 

ri structural modifications and 
mbinations, the DC-8 is 

in four versions. For dom« 

tic service, a Pratt & Whitney ]57 
engined DC-S will have a gross takeoff 
250,000 Ib., and the mor 
Pratt & Whitney J75 engine 

he airplane a 265,000 Ib. take 


in mntinental version can be 
red with either the J75 or the 
Rovee Conwav engine. Either en 
the DC-S8 a 287,500 Ib. take 


& weicht 


DC-8 Flight Schedule 


Th DC-S heduled for first 
n March 1958. Flight testing 
with nine airplanes, and 
ertification deadline is October 
though Douglas is hoping that 
ition in be completed bi 
f that vear. This schedule is 
J57 version; the J75-equipped 
will be certificated a few months 
the lighter airplane, and the Con- 
rsion after the J75 
g is building two different- 
sized models of the 707 to satisfy its 
customers. The two Bocings straddle 
the DC-8 in operating specifications 
with the domestic 707 slightly smaller 
than the domestic DC-8 and the 707 
Intercontinental slightly larger than 
the overseas version of the DC-S 
The Boeing 707-120, equipped with 
the J57, will have a maximum weight 
of 247,000 Ib.: the 707-220 will have 
a weight of 258,000 .1b. with the J75 
engine. The larger 707 is the Model 
320 Intercontinental with J75 engines 
This version will have a maximum 
gross weight of 295,000 Ib 
Existence of a flving 707 prototype 
given Boeing an advantage over 
wuglas in its sales efforts. And the 
xperimenting- Boeing can do with the 
n the next two vears may make it 
r for the airlines to put the produc 
tion 707s into service. The first 707 
is supposed to be ready to go into 
rvice with Pan American bv the end 
1958 
Sales of the Convair 880 have re- 
mained at the original 40 ordered bv 
Hughes and Delta, but several airlines 
are reportedly interested in the transport 
and the possibilities it offers for an all 
turbojet operation. One of the 880’s 
strong points is that an airline could 
have a fleet of medium-range and long- 
range jets without having to bother with 
two tvpes of engines 
The 880 has grown some since it was 
first proposed, but it is still smaller than 
the DC-S and 707. It is being sold as a 
medium-range jet built to operate at the 
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Turbine-Powered Transport Orders 


Following is a month-by-month tabulation of U.S. and foreign airline orders for 
American-built turbine-powered transports beginning with an American Airlines order 


for 35 Lockheed Electras in June 1955: 


707 880 Electra 


o- 
+> 








smaller airport that cannot handle the 
DC-S and 707. Power will be four Gen 
eral Electric CJS805 (J79) engines 

The transport will have transconti 
mental range and a maximum gross 
weight of 173,500 Ib. It will carry 80 
to 113 passengers, depending upon 
whether it is used for coach or first-class 
service. Convair plans to deliver the 
first 880 in November 1959, and to have 
it certificated by Mav 1960 

Convair claims that its 880 is supe- 
rior to a turboprop transport because it 
s faster and can be operated as eco 
nomically on the shorter routes. Con- 


vair also points out that the slower 


turboprops will become obsolete faster 
than the turbojets, which are as fast as 
they can get until air transportation 
goes supersonic, 


Electra Fate 


When the S80 moved into the 
medium-range market, speculation arose 
in aviation circles over the fate of the 
Electra. Lockheed remains firmly be 
hind its Electra project, and, this week, 
with design work 80% complete, fabri 
cation operations are scheduled to start. 

Lockheed’s sales pitch is based upon 
the philosophy that each airplane has 
its own mission, and that the turbojets 
can’t touch the Electra for economical 
operation on short routes. The Electra 
is designed to cruise at 405 mph., with 
1 potential top of 500 mph. when more 
powerful turboprops are developed. Its 
gross takeoff weight is 113,000 Ib., and 
passenger capacity will range from 66 to 
91, depending on configuration. 

Probablv the chief selling point for 
the Electra is that it will be in service 
in 1958—the first flight is scheduled for 


n it had 
the ait 
n 1958 will 
1S¢ ] ribbon. 
g-haul route 
After the turbojets get fully into sery 
ce, probably bi 2. the airlines plan 
to move the lectra er to serve the 
shorter routes is dificult to 
make solid econ dgments from 
paper forecasts, tl tra probably 
will be cheaper rbojets to oper- 
ite on the shorter rou 
The British also have made a bid for 
the U. S. market and have had some 
success. In July, Capital Airlines bought 
14 Comet IVs, and before that, Vickers 
Armstrongs sold Capital 75 Viscounts 
Since the Comet offers earlier deliveries 
than U. S.-built jets. de Havilland may 
still sell more of them her 
The Bristol Britannia looked like an 
other good sales t for U. S. airlines 
but engine icing problems have delaved 
placing the big tur rop into service 
ind. drastically very time 
idvantage the Britannia enjoved. 


Battle of the Interiors 
Continental Air Line 


have found th wer to the mis 
short-medium transport 
with its order for ount $10 
840s. This stretched Viscount will han 
dlc up to 70 passcngec! but sh mild be 
cheaper to operate on short hauls than 
American turbine transports 

Smallest of the new turbine famil\ 
tion is Fairchild’s 


now going into produ 
twin-turboprop F-27. Termed a D¢ 
replacement, this 40 passenger, hort 
range aircraft is actually the next logical 


step in the development of short-haul 
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Three Airlines Order 
Proximity Indicators 
Three major airlines, United, Ameri- 
can and Delta have placed fleetwide 
orders for Collins Radio’s new proximity 
and Capital is ex- 
Collins’ 
airline and business aircraft orders now 


total nearly 750. 


warning indicator 


pected to follow suit shortly. 











transports and can’t really be compared 
with the DC-3 

With all these designs for the new 
turbine transports becoming final, the 
competition is moving into the in 
teriors. Manufacturers and airlines are 
hiring prominent industrial designers to 
work out new patterns for interiors 

Signs of new approaches can be seen 
expensive interior mockup of 
built by Boeing to show off its 
Another is the new interior 
specihed by American for its Electras 
which will compartmentalize the ait 
plane and give combination of fixed 
ind flexible seating. American thinks 
this new approach is important enough 
to accept a three-month delay in de- 
liverv of its Electras 


in the 
the 707 


new ideas 


Future Markets 


The future pattern of turbine 
port service in this country has become 
past vear as the airlines 
he market is not 

ind, as holdouts 
order, the pattern 


trans 


clearer in the 
have bought heavils 
vet saturated mong 
the carriers ma\ 
hange 
Most of the airlines alreadv have 
cast their lot with either the DC-S or 
the 707 for long-haul operation East 
National with 
I'WA and American will use 
5 to ympete with United's DC-S 
Braniff and Continental have chosen 
the 707 and Delta bought the DC-S8 
On the shorter Capital will 
fly the Comet; American, Eastern, Bran 
iff, National and Western will use the 
Electra, and TWA Delta will 
operate the S80 
Still undecided 
Airline 
nental and overseas routes, 
east Airlines, 
long-range equipment for its new New 
York-Flonda route. Western also 
vet to make a decision on a turbojet 
United is still thinking over its de 
cision on what medium-range jet to buy 


1 ] 
Tt nd 


( will 
DC-S8 


ompete 


7 + 
routes, 


ind 


Northwest 
transconti 
ind North 


suddenly 


on jets arc 


which has long 


which needs 


has 


United, and the others, can choose from 
among the Electra, the Comet, the 880, 
the DC-9 and the 727. Lockheed is 
working hard on this market, even on 
the carriers who are buving a small jet 
Lockheed says it still considers TWA a 
prospect despite the airline’s plans to 
use the 880. 
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U.S. Drops Foreign-Travel ‘Tax; 
Fare Structure 


‘Buffer’ Muddles 


Washington—A new tax regulation 


virtualh ll international 
from the federal tr 


into effect Oct. | 


} 


xempting 


ty ] 
Wve! 


insportation 
tax went 
Under the new ru 
ational transportation undertaken in 
U. S. territories and in so- butter 
mes is | tax. Buffer 


only inter 
illed 
subject to the 
designated as those areas in 
ind Mexico 


modification 


ZONS ATC 
Canada 
The tax from a 

ntroduced early this vear by Sen 
Smathers (D.-Fla.) to remove 
provision 


within 225 mi 
stems 
bill 
George 
unjust and discriminat 
of existing law against travel to the 
Caribbean, Central America, Mexico 
Signed into law bi 


July 25, the 


ind Canada.” 
| isenhower mn 
latest in 
cut the wartime 15 

to cut travel 
ipphied ti ill 
i] travel. but 
it was 
onh 


President 
regulation is the series of 


slashes taken te 
transportation tax enacted 
Oniginally, the tax 
domestic and internation 
id to dollar-short | 
down in 1947 to include 
between the [| S 
point in the Western Hemispher 
north of the equator, west of the 30th 
Meridian and east of the Internationa 
Dateline. The tax w 
to 10% in 1954 


How New Ruling Works 


Under the new ruling, th 


of an internation 


urope 


passag¢ ind am 


] 


ntire t wa taxed. 

ym Minneapol » Edmon 
( ( inada rownsville, 
I exa to Mexic | be tax ex 
both | S ities are last 
pomts of embarkation from the U 
Mexico City are 


puffer zone 


cmpt since 


nd Edmonton and 


bevond the 225-mi 
Montreal is within the buffer zone, 
however, and passage from New York 
r anv U. S. citv is t to tax. 
The law trans 
portation purchased in the U. S. and 
riginating in the U. S.. or in one of 
the buffer zones, and ending in a 
buffer zone or the U. S. This means 
that a ticket bought in the U. S. for 
1 trip from Vancouver to Windsor, 
Canada, is taxable. A tax would appl 
to a trip between the buffer zone cities 
of Nogales and Hermosillo in Mexico 
[ax on transportation purchased 
ouside the U. S. applies onlv to travel 
that begins and ends within the U. S. 


subj 


+ 


requires 1 taX ON anT\ 


travelers from New York 
such West Indies ports 
Nassau no longer 


However, 
or Miami to 
Havana, San Juan o1 
pav a transportation tax on their trip 
And, is examples, they may fly tax fi 
from Houston to San Salvador and 
Balboa or from New Orleans to 
Montego Bav, Kingston or Ciudad 


Trujillo 


Complicated Computation 


It is on trips between the U. S. and 


its territories that tax computations be 
come complicated and may cause som 
confusion ticket counter 

In its original form, the law states, 
for example, that San 
Francisco to Honolulu is tax free except 
f 


behind the 
Passage rom 


traveled between th 

] ] 
three-mile coastal limit 
1 total of 


resulting 


or that portion 
irport and the 
This means that 
of the trip is taxable 
harge ot 14+ 
for first-class fares from 
Honolulu will be 12 
will amount to nine 

10, the Air Transport 

revision of thi in 
tter to th 


venuc, th 


ngci 
Ang 


cents, and 


cents per passe 


coach fares 

On Sept 
recommended a 
other sections. In a k 
Commissioner of Internal R 
ATA suggested that Honolulu travel “b 
deemed to be outside of th< U 

Ihe ATA estimated that tax derive 
from West Coast-Honolulu transport 


nt te SOS (i) 


everal 


Hon i] vould amou 
1 standard f 
1 pa 


f irthey 


ur gatev 
Portland, San Fran 

The 
tery | 


indard 


i guide to 


idopted l 
m trips from U. S. point 

of the territories 

l'ax on a flight from Seattle to | 
banks, Alaska, for instance, will be 
figured on a mileage basis from Seattl 
to the continental border and from th 
point of entry into Alaska to Fairbank 
That portion of travel performed out 
de the U. S. and outside Alaska will 


subject to tax as it was under 


the interior 


not be 
the previous law 

Mileage pro-rate will be required to 
determine tax 

The airlines want a tax table to pre 
clude Such a table is 
ilmost a requisite for travel agents and 


errors or delays 
uirline ticket agents 

On flights outside the Western 
Hemisphere, tax is chargeable only be 
tween the U.S. point of origin and the 
last scheduled U.S. stop. 
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More Pay for Most Controllers 
Promised in Civil Service Ruling 


By ia ea Doty 
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A. a 
Napier Demonstrates Convair-Eland 


Airline executives at the IATA general meeting at Edinburgh were flown in this Convair 340 bought by D. Napier & Son Ltd. for instal 
lation of Eland turboprop engines. Bristol Britannia 300 also was used for demonstration in an unprecedented sales effort by British 
(AW Sept. 24, p. 47). Napier, describing advantages of change to 3,200-eshp. F land, said the Convair can carry its maximum payload 


of 12,900 Ib. for 1,220 mi. instead of 290 mi. in piston-engine version and with an increase of 50 mph. in block speed. 


IATA Meeting Ends With Election; 


Delegates Favor Control Authority (ra 


By Robert Hotz xt mor mplemcating + \'s Sud-Est Plans New York 
Dro S iS fOr 1G ri qual urOo » . ‘ 
Edinburgh—Tomas Delgado, _ presi i ) approacl heir local Office to Sell Caravelle 
nt of the Spanish airline, Iberia, wa FOV ts on pal pation in the Sales of the twin-jet C 
resident elect of the Inter plat ve th 
\ir Transport Assn. at the final rt ITC! Sud-Est 
the twelfth annual general I d 
ist week. Delgado will assum«e 1ropea r tr ontrol aut! t 
the office of the thirteenth annual gen uld opera presumably it would 
cral meeting in Madrid next fall hoslovalh Poland and 
IATA delegates reacted with strong iwoslavi 1 of whom are IATA mem 
Iipp il t | technical committec | 
report (AW t. 24, p. 39 lling . 
rm. reation ( l os il | urope in Authority Power 
trafh ontrol authority to replace pre n describing the 
ent national authorities operating within rniewe of Saben 
purely political boundaries Proposal hairman 
for central European trafhe control at hor should be e1 
thorit im fter the technical com ha locate and 
mitte denounced use of _ political igation and air 
boundaries for trafhe mtrol purposes ment He 
and urged a new concept of large area 1ajor start 
control to replace present system. Pro nade immedi 
posal for central European trafic con rv radar now 
trol authority operating much like the with civil airways ti 
U.S. Civil Aeronautics Administration Rapcom system 


also calied for joint military-civil pat Problem of integrating military in SHORTLINES 


ticipation in the new system trument flving with civil airline trafhi 


} 


mecting 





pei . in Europe is particularly acute Airlines 
Positive Traffic Control ils mot iin bitterly of the practice © British Overseas Airways Corp. will 
Although not specifically mentioned of some military fighters using trans move its Detroit operations from Wil 
in the new proposal, tenor of earlier por for practice 1 rceptions and low Run Airport to Wavn Major Ai 
IATA discussions indicated the new maki xtreme] lo passes ficld on Nov. ~ At the same. time 
authority would move toward establish t . V. €& es. chief of BOAC will begin its winter schedul 
ing a positive trafic control system. flight operations for British European to London with a Chicago Detroit- 
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© Japan Air Lines ordered a $1 1 
1 B fl imulat Ol Cr 
\\ 


> L. B. Smith Aircraft Corp. of MM 
| CW2 | tran rt 
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> Los Angeles Airways 
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> Northwest Airlines ha 
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mtinental route as a co 

with Washington, D. C. 
> Resort Airlines’ military contract 
were $561,345 in August, a 
ver August 1955, reve 
nade 1 pront of $630,758] 


+ -— = 


175 in the first 


Sabena Belgian World Airlines will 
introduce service to Vienna, Warsav 
nd Budapest when its winter sched 
into effect on Nov. 1. The Bel 

rrier will replace its S-55 heli 

rs with new S-58s this fall; DC-7C 
uipment will be put in service on 
to New York and Johannesburg 


January. 
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Board to add Baltimore to 





AIRLINE OBSERVER 


>| 


© Virst flight of Lockheed Electra is scheduled for January 1958, with the 
certification date set for October of that vear. Delivery to American Airlines 
first in line for the turboprop transport, may be delayed because of imterior 
changes, particularly in seating arrangement 


> Aust 
I\ 


P| 


turboprop transport options held by local-service airlines are con 
sidered firm by Fairchild but are carried as options because of the airlines’ 


inability to lay down too much money at one time. Fokker-Fairchild com 
bination has firm orders for 57 Friendships and options for 46 more. Fai 
child has 31 orders and 29 options 


> Swissair is making a strong bid to book nationals of such Tron Curtain 
countries as Poland, Czechoslovakia and Rumania now living in the West 

for visits to their homelands. The airline foresees a good-sized market among 
these groups who previously were prevented from such trips by their inability 


to get visas or bv fear of retaliatory measures. 


It i 
> Acroflot is scheduled to begin passenger service today with its Tu-104 jet 
transport between Prague and Peiping via Moscow and the Siberian cities 
of Omsk and Irutsk. Flights are scheduled to cover the 9,000-mi. route in 
133 hr. 


I 'ransport W 
] } Bene 1 9 
isc and exhaust temp 
rts during Oct. 8 met 
ilities Subcommittec 
} 1) 
» equipment ind bu 
id safe working 


> Southern Pacific Railroad ticket offices will provide flight information, 
make air reservations and sell airline tickets for United Air Lines as a result 
of a recent agreement between the two companies, the first such agreement 
in the U. S. between an airline and railroad. The agreement is scheduled to 
go into effect today. 


© Canadian lawvers are 
Canadian law that would 
tions filed by residents neat 
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these two-stage rockets, fired by General Electric 
in 1949, established new records of altitude— 


244 miles—and velocity—5150 mph. 
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Advances Missile Technology 


General Electric’s Project Bumper established new 
records of altitude and velocity. But far more 
important is the valuable research data compiled in 
the successful completion of the Bumper project. 
Many problems were overcome with Bumper 
problems in temperature, telemetry, separation, and 
aerodynamics. Bumper helped solve the problems of 
communicating with missiles at extreme altitudes, 
and was a major preliminary step in the develop- 
ment of a satellite. In solving these and other prob- 
lems, General Electric has contributed a wealth of 
research data to the missile industry—information 
that is being utilized on the nation’s top priority 
ballistic missile project. 


General Electric’s Special Defense Projects De- 
partment presently is working on an Air Force prime 
contract to develop the ICBM nose cone. Programs 
are being carried out in such varied fields as com- 
munications, hypersonics, metallurgy, mathematics, 
and thermodynamics to support this nose cone 
contract. 


General Electric has formed the Special Defense 
Projects Department to act as a Company focal 
point for large, highly complex missile projects. 
Scientists in the new department, backed up by the 
vast resources of many General Electric operating 
departments and laboratories, are currently working 
to solve the perplexing problems ass: d with the 
ICBM nose cone and other missile cs. 

By focusing this wide range of specialized talents of 
General Electric personnel on highly complex de 
fense system problems, the Special Defense Projects 
Department is making significant contributions to 
America’s defense program. Section 224-5, General 
Electric Co., Schenectady 5, N. Y. 





ENGINEERS: G.E.’s Special Defense Projects Depart 

ment is currently expanding its staff of highly skilled 
engineers and scientists. If you have a background of 
successful creative engineering, send your qualifica 
tions to: Mr. George Metcalf, General Manager, 
Special Defense Projects Department, General Ele« 

tric Co., 3198 Chestnut St., Philadelphia, Pa 











TODAY. CONTINUED RESEARCH AND EXPERIMENTATION in advanced missiles and missile systems 


is helping solve such advanced problems as development of the ICBM nose cone. Headquarters for General 


Electric's participation in these programs is the Special Defense Projects Department in Philadelphia, Pa. 


MR. ROBERT P. HAVILAND, Flight Test Engineer at SDPD, 
directed Project Bumper and other advanced programs, gaining 
valuable experience which he is currently applying to present 


le programs, 


DR. YUSUF A. YOLER—widely known for research in hypersonics 
—is currently engaged in the design and development of wind 
tunnels, shock tunnels, mass accelerators, and other facilities 


for continued progress in missile systems. 
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SO MUCH EXTRA ar wo extra rare... 
TWA; S OPE: lad " CONSTELLATIONS 


Quietest, most luxurious long-range airliners in the world! 





Wherever you travel, go luxuriously aboard TWA’s Super-G 


Constellations . . . whether you prefer the superbly appointed NON-STOP 
Starlight Lounge or just want to relax quietly in the comfort of 


one of the spacious cabins. You’ll never match the friendly atmos- COA ST 
phere, extra service and superb complimentary meals you’ll find TO COAST 


on TWA’s Super-G’s. You can fly in relaxing comfort and arrive 


at your destination refreshed and ready for pleasure or business. 


Best of all, you get so much extra at no extra cost! NON-STOP 
See your TWA travel agent or call your nearest TWA office. To EUROPE 


a 7 A 
Fly the finest eee FLY = 


TRANS WORLD AIRLINES 
U.S.A. + EUROPE + AFRICA + ASIA 











(Dollar Amounts) 


Airline Income and Expenses— July 1956 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
’ Caribbean Atlantic 
Delta . 
Eastern 
National 
Northwest 
Pan American 
Alaska 
Atlantic 
Pacific 
Latin American 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest* 
Trans Texas 
West Coast 


HAWAIIAN 
Hawaiian” 
Trans Pacific 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger” 
Slick 
Riddle” 
Seaboard & Western” 


HELICOPTER 
New York Airways 
Los Angeles Airways 
Helicopter Air Service 


ALASKAN 
Alaska Airlines 
Alaska Coast 
Cordova 
Ellis Air Lines 
Northern Consolidated* 
Pacific Northern 
Reeve Aleutian 
Wien Alaska 





“Not available. 





Passenger 
Revenue 


Freight 
Revenue 


Express 
Revenue 


,080 
, 306 
, 133 
74) 


,651 
,497 
,044 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 


Net 
Operating 
Income 
(before taxes) 


Total 
Operating 
Expenses 


Total 
Operating 
Income 


Subsidy 
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AMERICAN 
AIRLINES 


‘Many G-E 5-Star Tubes have given us 6000 to 
8000 hours’ service. American relies on them!” 


““ As one of the world’s largest airlines, American 
A has to install electronic tubes with proved 
dependability. Flying-schedule maintenance, safety, 
and upkeep costs, all are affected by the reliability 


of our communications and navigation equipment. 
“*The fact that General Electric 5-Star Tubes meet 
this reliability requirement, counted heavily in our 
decision to include them among those tubes satis- 
factory for use in critical sockets. 
“Our records show that General Electric 5-Star 


Tubes are long-life ... many have served 6000 to 


8000 hours. Failure rate is low. And the tubes are 
widely interchangeable between different makes of 
equipment, which keeps down our tube-replace- 
ment inventory. This is an important saving to 


American Airlines, with our large fleet!” 
* * * 
Benefit from American Airlines’ experience! 
Install 5-Star high-reliability tubes! Your nearby G-E 
tube distributor has them. Electronic Components 


Division, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Prodvet 


GENERAL 


ELECTRIC 


1e1-1E12 

















T58-GE-2 ENGINE 
(DIRECT DRIVE ENGINE) < 





HSL-I TRANSMISSION 
HIGH TORQUE PLANETARY 
GEAR SYSTEM NEW ACCESSORY GEAR BOX 


re 





NEW BEARING HANGAR ASSEMBLY 




















BELL AIRCRAFT’S design for D216A multi-purpose helicopter has triple turbine layout shown in drawing. Length is 41 ft 


Why Bell Favors Three Turbine Layout 


New York—Bell \urcraft rp 
irbine heli oe be Thereafter the single piston has the 
of this installation idvantage. Using 200 nautical mile 
utweigh a small 1.5 pavload to in average operating range, th ngl nal mounting 
eight loss compared with a single — turbine advantage 1s 6 
turbine and offers cither supenor engin ° I'riple turbine offers 


flexibl 


it performance or 15 more pavload load to gross weight over the 
idll a 
Navv is showing interest in the Bell ens only slightly as range increas¢ 
osal, which calls for installation of ©@ Triple turbine, at 200 nautical 
General Electric ‘158-GE-2 tur range, can carry §.5 more of its 
derated to 700 hp. each or total weight as pavload than a three piston 
f 2,100 hp. at sea level—in a bailed engine installation Since external 
HSL-1 helicopter. ‘This test installation mounting of tnple engine layout is con 
would duplicate that of the D216A 50 
multi-purpose tandem rotor helicopte: 


twin turbine turbine at zero range, a figure that w 





vhich Bel proposes to develop 


° t 1 TURBINE 
Commercial Use ' NTERNAL 


New York Airwavs began negotiations 
carly this year with Bell for a 25-passet 
ser triple-turbine (AW Mar. 19, p. 80 | 

. : 3 TURBINES 1 PISTO 

At that time the design called for the zx ' 1 EXTERNAL T—“TINTERNOL? 

oming T53 engine, though the GI t t + 

gine was to be usable. New York Air 

ind Sabena Belgian World Au 
nother prospective commercial § 20 t——t+-- -+ - + NS } _ | as = 
hope for military support for the 3 ‘ — 

. 9 + + . + + J TO 
yment (AW Sept. 10, p. 23 ° | : t— REDUCED FUEL 
saa: : ; —T t +__. -LOAD BECAUSE 

ell compared single and triple tu = ee ee a a m | _/ OF INCREASED 

nstallations with each other and t#—+—__+-—_+ ENGINE WEIGHT 
ingle and triple piston engine lay o CSU CFEC LORGING 

2 ALL DESIGNS HOVER OGE 
mits. It also compared twin with tnplk AT 6000", 95°F OAT | 
turbine installations. Bell’s conclusions | | | 

@ Single turbine has a 10.5% payload to 
gross. weight advantage over single pis 
on at zero range which gradually nar RANGE (N.Mi) 

rows until 550 nautical mile range is GRAPH compares payload to gross weight of single and triple turbines and pistons. 





LOSS QUE TO 
INCREASED DRAG 











400 500 
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‘le to rotor disk loadings under 5 Ib. 
As disk loadings increase, a 
progressive reduction in payload and 
increase in fuel consumption occurs 
Installed power out-of 
ground eftect hovering at 10,000 ft. pres 
sure altitude at standard air temperature 
for the piston turbin¢ comparisons, ind 


per sq. ft 


pro\ ides for 


also for the twin versus triple turbinc 
comparisons which Bell turned to next 


Payload Advantage 


Since the single turbine offers only a 
1.5% payload advantage, Bell concluded 
the safety and reliability of a multi 
engine installation far outweighed the 
ost 

['wo major comparisons were mad 

installations with equal _ installed 
horsepower and installations of equal 
engine-out performance. Bell's conclu 
sions 
e Twin turbine, in the 
installed horsepower, has only marginal 
single engine performance using takeoff 
power of the remaining engine l'riple 
turbine will hover outside of ground ef 
fect with one engine out, and has triple 
the rate of climb of twin turbine with 
one engine out 
e Twin turbine to have equal engine-out 
performance must have 133 the in 
stalled horsepower of triple turbine, re 
one-third more  installe 
one-third mor 


case of equal 


sulting in l 
powerplant weight and 
initial powerplant cos 

Other conclusions Bell derived in the 


+ 


equal engine-out performance studi 
e Triple turbine would cruise at 6 
rated twin turbine at 
0) normal rated power. Since tur 
bine perate more efficiently at hig! 
would use 1] 


] 
norma power, 


, 
ctting twin turbine 


more fuc] at 100 kt. cruising speed 
e Powerplant weight increas¢ 
lent to 10% loss in payload at 200 nau 


tical mile range, and increased fuel re 


IS equi\ l 


quirement adds an additiot 
for a total payload loss of 15 

Adding a fourth turbine engine piles 
up cost and complexity for only a small 
gain in single-engine-out performance 
Thus Bell settled for t riple turbin« 
conhguration 

In the test program Bell proposes fo 
the HSL-1, f multi-turbin« 
installation would be investigated, in 
cluding the 
of best operating 
if cruising with one engine shut down 
settings 


problems 


operational haracteristi 


iltitude idvantag 


DOWCT 


procedure, ind starting 


to mecrease range best 
engine failure 


techniques 


Best Configuration 
Other phases of the test program 

e Inlet losses. Since any reduction in 

inlet losses means fuel saved, Bell would 

investigate the best configuration t 

utilize the ram effect of the rotor down 

relativeh 


ulable from for 


wash and th small ran 
e Engine cvcling. 
ernor maintains 


turbine 





Dutch Ran ‘et Helicopter 


Kolibrie H-3 helicopter which is being test flown by Nederlands 
Rotterdam, has twin ramjet engines at rotor tip with separate fuel supply 
inertia rotor and low disk loading enable pilot to make fast jumps. H-3 recently was flown 


at overload conditions at all-up weight of 1,550 Ib. Normal all-up weight is 1,325 Ib. 


Empty weight is 450 Ib. High payload compensates for high fuel consumption. 


50 


Heli opter Industrie, 


Extreme high 





Wanted: 


Design and 
Development 
Engineers 


ANY NEW aircraft control 
HIG gyro shown 
page—are coming from Honey. 
days. And Honeywell's accelerat 
velopment programs call for n 


such advanced aircraft contr 


Design teams now being forn 
exceptionally 
engineers capabl 


nents and systetr 


INERTIAL GUIDANCE 
FLIGHT CONTROL SYSTEMS 
LIQUID MEASUREMENT 
SYSTEMS 
® VERTICAL, RATE AND 
INTEGRATING GYROS 


DIGITAL COMPUTERS 


eM ( 


Write to us 


If ve ire interested 
i or send |} 
Aer 


1, Minne 


Honeywell 


AERONAUTICAL DIVISION 
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This is a cutaway view of Honeywell’s 

HIG-5 hermetic integrating gyro. Compact: 

six inches high. Accurate: measures the 
thirteen-millionth part of a circle. Rugged: 

takes 50 g’s and more of shock. The HIG detects 
and measures any attitude change of aircraft 

or missiles. Three models of the 

HIG (HiG-4, HIG-5, HIG-6) are in volume production. 


They are recommended for radar stabilization, 


flight control and inertial guidance. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





The F-104A Starfighter is powered by the new J-79 gine develops half of its thrust as a ramjet. Operational 
turbo-jet engine with afterburner. At top speed, this en- altitude for the speedy fighter is the upper stratosphere. 


ices through air 
on razor-blade wings 


Lockheed’s new Starfighter is the fastest yet! combinations of heat resistance, corrosion resistance 
The keen leading edge of her wing — felt-covered to strength, and ductility necessary for top performance 
protect ground crewmen when the plane is not in flight under severe service conditions. 
knifes through the air at lightning speed. General Perhaps one of the Inco Nickel Alloys can solve a 
Nathan F. Twining once called the Starfighter “the metal problem for you, too. It’s easy to find out. Just 
fastest and highest-flying fighter anywhere in the sky.” write Inco’s Technical Service Section, giving details. 
The lightweight F-104A — like other modern jets — 
has many parts made with Inco Nickel and Inco Nickel THE INTERNATIONAL NICKEL COMPANY, INC. 


nr 


Alloys. That’s because these metals provide the special 67 Wall Street New York 5, N 





Where Inco Nicke] Alloys are used in jet aircraft 


Inconel Inconel “X” Nimonic alloys Inconel “W” 


4 Combustion liners r discs ombustion liners Tail cone 
Ro Nickel Alloys rie 22e"suoe  Suzmmines Tacoee 


mt | insulating b 


4». 


; . , ; Lock wire and ts I ocket engine rot 8 Tur ™ ; Inconel “700” 
are marketed under the following trademarks: Fine fuel line tubin Rotor discs Turbine blade 
MONEL « “R’’ MONEL « “K"* MONEL « “KR” MONEI arrtten a ; 

S** MONEL * INCONEL * INCONEL “X” « INCONEI Incoloy “T Monel S” Mone Pure Nickel for elect 
“w™ © INCONEL “7 e INCOLOY ¢ INCOLOY “T™ Transition sections Lock wire Roller bearing races a hel aaa 
INCOLOY } NIMONIC A ; :e1 line tubin T Ni >] 
“901” : vets . slement in other materials. Incc 

stings in many different alloys 


Incoloy 


Turbine dis 











Bell would study governor arrangement. 
e Power measuring. Turbine power out- 
put varies for various compressor inlet 
temperatures at constant tail pipe tem- 
perature. A torquemctcr to measure in 
creases in power to the rotor system 
when operating below standard day tem 
peratures as an adjunct to tail pipe 
temperature measurement is desirable 
Bell proposes to develop, with GE, an 
clectronic phase detection torquemeter 
nd powcr! turbinc overspeed govcemor 


Liquefied Hydrogen 
Keeps Balloons Aloft 


Liquefied hydrogen at 423K is be 
ing used to keep weather balloons aloft 
many hours longer than usual 

Method of replenishing a_ high-alti 
tude weather balloon’s lost gas while it 

still in flight was discussed at the 
1956 Cryogenic Engineering Confer 
cence at the Boulder, Colo., laboratori« 
of the National Bureau of Standards 

\ specialized container that holds 
nearly 120 gal. of the liquefied hydrogen 

ittached to the balloon for refucling 
purposes. When the balloon sinks be 
low a specific altitude, due to loss of 
g 1 valve on the containcr automati 
cally opens. Valve releases cold liquid 
vhich, as it passes through valve and 

warm-up coil, reverts to gas 

Engineers for Cambridge Corp. d 
veloped the device at the Air Force 
Cambridge Research Center 


7 " 
Air Force Awards 
Contracts for T53 
Lycoming Division of the Avco 
Corp. has received a $2,900,000 pre 
production tooling contract for the T53 
eas turbine from USAF Air Material 
Command which is monitoring the en 
project for the Army 
follows the $1,140,000 from 
for 153 product improvement t 
higher power with less weight 
Aug. 27, p. 62) which was 1 
d about a weck carlicr. However, 
turbin ontracts are smaller than 
$14,069,950 contract which Lycom 
received from the Air Force for 
reciprocating engines which they 
building undcr a Curtiss-Wright 
cns¢ 
Army has been backing the T53 for 
the Bell XH-40 utility helicopter. Ac 
ording to present schedules, the XH 
+0 will be the first gas turbine powered 
helicopter to be produced in quantity 
for the armed services 
In addition, Lycoming is develop 
ing an engine similar to the ‘153, but 
with considerably higher horsepower 
ratings. Lycoming also is adapting the 
[53 for Navy use. 
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YOUR EXECUTIVE AIRCRAFT 
DESERVES THE BEST 


ENGINE OVERHAUL 


For aircraft engine overhaul service, Pratt & Whitney Aircraft’s 
Airport Department is “home” for many types of business aircraft 
Like many of the nation’s leading companies, you can enjoy the 
advantages and reassurances that go with engine work performed 
at the factory. It can cost less, too, in the long run. 


PARTS REPAIR 


Certain types of engine parts repair, such as rebarreling cylinders 
or rematching crankcases, require factory facilities and factory 
methods that are available to you at the Airport Department 
Complete equipment for all possible parts repair jobs—large on 


small—assures prompt dependable work. 


AIRFRAME OVERHAUL 


Expanded service hangar facilities can accommodate even the 
largest commercial aircraft. Service is prompt. Regular work in- 
cludes inspections, engine changes, radio and instrument repair, 
airframe repairs or modifications, and general aircraft maintenance. 


For further information 


on your particular requirement fiy to, or write 


PRATT & WHITNEY AIRCRAFT 


TED AIRCRAFT CORPORA 


AIRPORT DEPARTMENT 


RENTSCHLER AIRPORT < EAST HARTFORD, CONNECTICUT 





for Random Vibration Testing: 


Mode! 200 Amplifier 


Performance data 

and specifications 

available on request. 

P Call Calidyne for 

atched wide- and competent 

9 A H ; ; application 
Shaker- Amplifier combinations in cueeutnn 


1500, 5,000 and 15,000 pound force satings assistance 


When Calidyne first investigated the problem of building random 
vibration test systems, it recognized the necessity of over-all system engi- 
neering, if desired performance levels were to be achieved. That goal has now 
been met in what is probably the first complete, integrated system comprised 
of matched components 

“Wide-Band” electrodynamic Shakers operate at higher frequencies 
on lower input power, for a given armature weight and matched load rating 
In random testing the load approximates the armature weight, and inherent 
armature rigidity maintains a high first resonance. ‘The new Random 8 
Amplifiers are matched power sources for the “wide band’’ Shakers. Made 
by Westinghouse to Calidyne specifications, they provide ample power for 
continuous duty operation at full performance. At the same time they are 
capable of supplying instantaneous power peaks for random noise tests 

The Model 188 Console is a typical control unit for any of several 
systems. It contains basic Shaker-Amplifier operating controls, input shaping 
and compensation circuits, plus monitoring and other control equipment. 
With these components, Field Power Supplies complete the over-all system. 





CALIDYNE 


OMPANY 


120 CROSS STREET, WINCHESTER, MASSACHUSETTS 





O88 © 


Steel-Smooth rubber-to-metal bonding 
with PERMADIZING 


Stillman’s exclusive PERMADIZING 
process provides precise, flash-free 


parts of optical smoothness, and 
allows effective sealing even at 
near-zero pressure. Write or call 
your nearby Stillman representative 
today. He has the full story. 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


Russian Theory 


Split-compressor theory is outlined in these 
pages from a Russian textbook on general 
design features and characteristics of turbo- 
jet engines. The text says in part: “In order 
to get longer blades in the last stages and 
also higher values for efficiency, a dual-rotor 
or dual-cascade compressor arrangement is 
used with high-pressure axial compressors. 
At the same time, the compressor stages are 
divided into two sets, forming two rotors 
with approximately the same circumferential 
blade speeds, but with different average 
diameters—greater on the first rotor and 
smaller on the second rotor. 











The first rotor turns at a lower rpm. than 
the second. Rotors are driven either by 
two turbines which have different rpm. 
(Fig. 58), or by one turbine, using a re- 
duction gear between the compressors (Fig 
59). 

Because of the decrease in average di 
ameter of the stages of the second rotor, 
the blade length of the final stages increases, 
leading to an overall increase in the eff 
ciency of the compressor. The two-rotor 
compressor arrangement also has other ad- 
vantages. The operational qualities of the 
engine are improved. You are able to get 
a steady operating regime without the need 
for variable stators and without bleeding the 
air from certain stages.”’ 
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USSR’s Vladimir Matvejev starts his model in the recent world championship Wakefield 


(rubber powered) contest held in Sweden. 


Though this was the first time the Soviet Union 


had ever competed in a world championship, the Russian team averaged out second place in 
a field of 19 nations. Note criss-cross wing structure. 


Russians Bring Unusual Designs 


to Wakefield Model Competition 


Stockholm—Russian model airplane 
builders brought some unusual designs 
with them for the 1956 Wakefield com 
petitions at Hdéganas, Sweden. The 
4+-man Russian team, with only onc 
model of conventional design and ma 
terial of five that were brought, placed 
econd to Sweden in the team competi 
tions 

Britain was third and U. S. fourth 

Distinctive about the Russian models 
vas the use of a strong, thin grass from 
the Steppes for ribs 

Wing surfaces were highly cambered 
ind instead of balsa ribs the Russians 
used diagonally sprung reeds to form 

geodetic structure. ‘Tail surfaces had 
the same construction 

Russians said the grass was much 

mger and lighter than balsa, and, 

ed in the wings, produced a very thin 
section. However, a Swedish expert 
who lifted one of the Russian models 
doubted if there was much weight sav 
ng, if at all. In anv case, the grass 
is much harder to work with than balsa 


Some Balsa 


The Swedish observer assumed the 
wing edges and all spars in the airframe 
were made of balsa. Frame was covered 
with ordinary Japan paper. (However 
nother observer reported that the cov 
cring was condenser paper.) He surmmed 
up the design he examined as well- 
calculated and well-built but not right 
for the bad weather that prevailed at 
Hoganas 

Another feature of the Russian mod- 
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els was that the propellers had adjust- 
able pitch. (They were all of the fold- 
back type.) The round root of each 
blade fit into a cylindrical socket per 
pendicular to the spinner axis. ‘The blade 
was held in place by a spring clamp, 
ind when the clamp is opened the blade 
is loose in the socket 

Several facts indicate the Russians 
were getting more than token support 
from the Soviet government. ‘They flew 
to Stockholm, though their rather 
shabby clothes did not mark them as 
members of the airline riding incom« 
group They had two attachés on 
hand from their embassy at Stockholm 
rhev had along 


baggage 


a team-leader as extra 


Seedy Trophy 

A. sidclight to this vear’s Wakefield 
the Russian team leader presented the 
host, Roval Swedish Aero Club, with a 
trophy as a token of appreciation. ‘This 
ict of thoughtfulness drew great ap 
plause from the audience, which viewed 
from a distance cut-glass crystal with 
ctched scenes of Moscow. ‘The recipi 
cents were in closer touch with reality 
Ihe trophy was of poorly fabricated 
plastic, the scenes ordinary presswork. 

Of the four U.S. competitors in the 
cvent, two were unable to obtain travel 
funds to accompany their models and 
the other two paid their own way. Onc 
of the absent owner's craft, which was 
flown by a Swedish proxy, placed ahead 
of both the U.S. models flown by their 


OwWncrTs 





for complete 
testing of 
aircraft components 


Aetco’s certified reports are ac- 
cepted for qualification purposes by 
all governmental and private avic- 
tion agencies requiring such reports. 


WRITE FOR BOOK: 
“How Aetco can help you.” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD 
America’s First Independent 


Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (400 


cycle, AC-DC) and mechanical 
IN FLIGHT TESTING! 








The COMET leads 


in two major operational categories 











Inter-continental 
The CO MET 4 


Rolls-Royce Avon j 





500 m.p.h. with schedule 
flexibility to match traffic 
on stages up to 3,000 miles 









Inter-state 
The COMET 4A 


Rolls-Royce Avon j wine: 
545 m.p.h. with big payloads 
over short and 

medium route sectors 








First in conception, development, production, operation 


DE HAVILLAND 
of GREAT BRITAIN 






METALLURGICAL INVESTIGATIONS form a definite part of the efforts at Westinghouse’s Research Laboratories, many of them 
directed toward greater strengths at high temperatures of concern in aircraft propulsion. Laboratory vacuum furnace (right) has been 
used by Westinghouse metallurgists to produce 1800F inconel clad molybdenum turbine blade material. Technique to visualize th 
internal structure of metals (left) makes use of soap bubbles which have a tendency to join and balance in much the same way 
as metal atoms do. Soap bubbles blown out upon glass duplicate the crystal structures of metals 


By Robert Cushman 


Westinghouse Designs Laboratory 


Pittsburgh, Pa.—\\ est 
As Source for Basic Knowledge soa ae 


cntiice knowled 


yur 
r¢ 


” in Pittsburgh's Chur 
facility is compa ib] 
Superalloys a emus 
Nickel base ifter which the build 
ind quite similar te 
Gencral Laborat 
N. + 
seven 


#50 scientists 


60 


nd assistants 
equipment 

In Westinghouse 
the laboratories, th« 
to have special imph 
pany s future aviation 
e Metallurgy. 

Westinghouse has developed a meth 
od of cladding molybdenum with In 
conal by interjecting a thin sandwicl 
of palladium. Westinghouse feels that 

10 Sunterec A : ’ this will permit turbine inlet tempera 

Meminun tures of 1800-1900 I 
0 Prrwwcser Generally Westinghouse feels that 
metallurgy must become more of 

300 ©6500 1000 aa cons¢ ious design process than the pres 
Temperature ent guess-and-try It poimts in thi 

INCREASINGLY higher temperatures met in turbojet engine operations and high speed flight respect to their Nivco alloy which was 
have spurred studies of metal. This W estinghouse graph shows alloy temperature-strengths. designed to have built-in magneti 
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e. : 
Here’s the real challenge — 
— DESIGN ENGINEERS 
ite translating technical require- 


ments of customers into practical 


design for Rohr production. 


Here's the personal challenge you seek — the personal reward you desire. 
Because here, at Rohr, engaged in the design of ready-to-install aircraft 
power packages, your association is direct to the manufacturing of the item. 
You actually see what you design produced. You are in direct association 
with other Rohr plant areas such as shop and tooling. 


The design engineer at Rohr is engaged primarily in the tremendous field 
of power packages and power plant components, plus related structural 
design .. . the translation of theoretical into production design with con- 
sideration for serviceability, function, materials, and integrity encompassing 
all engineering factors that enter into design of the complete aircraft itself. 
Though Rohr is a large company — over 8000 employees — it still offers 
the close association, the friendliness, the chance for quick recognition 
most men are searching for in a career, 

And, of course, lovely Chula Vista, California, located on beautiful San 
Diego Bay, offers you and your family the wonderful, outdoor, semi-tropical 
living you've dreamed of. 

If you are experienced as a production design engineer, looking for the 
real personal challenge and reward, and a better life, write Rohr now! 


Please enclose full resume and we will answer at once. J. L. Hobel, Industrial 
Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 32. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 





damping at 1,200IF temperatures 
¢ Light Amplification. 

I'wo methods were displayed. Onc 
was through a television system which 
used the Westinghouse Ebicon 
tron induced 
tivity) television camera pick-up tubc 
When light photons struck the outer 
face of the tube. 
from the other 
are shot through a storage target con 
sisting of an aluminum-coated metal 
and a selenium semiconductor 
vhich both multiplies and stores the 
clectrons. Potentially Westinghouse 
feels that this system has limitless am- 
plification possibilities. 

Che other method of light amplifica- 
tion made use of a series of diaphragms 
under the influence of electromagnetic 
fields. For every electron which strikes 
one side, four are emitted on the 
other. A four-disk model (a few inches 
in diameter) was on display. The sci 


(clec 


bombardment conduc 


clectrons were emitted 


sick These electrons 


creen 


entists said it was scheduled to increasc 
the Mount Palomar telescope’s photo 
graphic range three-fold 

e Automation. 

Mathematics Department (first to be 
officially recognized as such by industry) 
has a computer with “curiosity.” “The 
orics of the statistical design of ex 
periments were utilized to program a 
computer so that it would search for an 
optimization of any function given to 
it Although the Automax does use 
ome servomechanism principles, it goes 
which only act when 

error signal through 
their pre-arranged feed-back circuit. 
\utomax stimulates itself into action 
even when no error signal is being fed 
back : 

For example, after it had found 
the one high point on a simple contour 
map mountain climbing problem, it 
searched to check that it really was on 
the highest point. Westinghouse feels 
that this device will have important con- 
tributions to make for random process 
controls such as air traffic. 
¢ Low Temperature Research. 

Crvogenics, as this relatively new art 
is called, is one of the major pursuits 
of the laboratories. Westinghouse is 
using ultra-high-frequency microwaves 
to study the structure and effects of 
superconductivity of metals when their 
temperatures are lowered to within 
ew degrees of absolute zero 

One of the most promising uses for 
this phenomena is in miniaturizing the 
memory circuits of computers to the 
point what is now a roomful 
of magnetic tapes, drums and_ tubes 
can be packaged in an aircraft. 

In philosophy of operation the lab- 
oratory endeavors to attract top creative 
research scientists by promising an in- 
terest in their personal research interests 
ind de-emphasizing requirements for 
immediate profit to Westinghouse 


be vond SCTVOS, 


they receive an 


where 
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BEST 
by 
COMPARISON 


in actual 
field service! 


AFTER MORE THAN 500 . yo 
STAGGERED STARTS IN FIELD “SS ~~ 
SERVICE, the new 6758 Air-Start 

Hose proved BEST BY COMPAR. }) 
ISON! Constructed of two layers of high- sl 
temperature silicone bonded inside an 

outer cover of closely-woven Dacron, P 
this hose provides the long-sought an- 

swer to air-start problems; combining durability with trouble-free oper- 
ation. 


e., 


Lighter-weight—only .87 lb. per foot 
All Bonded Construction 

Low-wicking Characteristics 

Good Temperature Characteristics 
Machine-made for Greater Production 
Low Susceptibility to Damage 

Low Heat Radiation Characteristics 
Low Temperature Drop 

30’ Igth. stows in 24” circle 
Guaranteed ROYLYN Quality 


Longer Unit Length 
Greater Flexibility 
On-the-Spot Repairs 
Lower Cost 

High Quality Control 
Low Absorption 
Ready Availability 
Low Pressure Drop 
Low Turbulence 
Reusable Fittings 


Completing the hose-coupling assembly is the Roylyn 7643-48 Air- 
Start Coupling. This popular “Quick” coupling meets all Air Force 
requirements and also has an exclusive butterfly valve for prevention 
of hose-whipping. Provides two methods of disconnect—lanyard and 
manual. Tested for pressure, 

temperature and endurance in 

accordance with Air Force pro- 

cedure. 


A PERFECT COMBINATION! 


INCORPORATED 
1706 Standard Ave * Glendale, Calif. 
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PROGRESS REPORT 


General Electric X405 to 




















Propel 11-Ton Rocket 4000 mph 


New G-E rocket engine delivers more than 27.000 Ibs thrust 


for about 


\ powerful new General Electric rocket engine—the 
X405—will deliver a thrust of more than 27,000 pounds 
when it launches the 1l-ton, three-stage VANGUARD 
rocket during the International Geophysical vear. Main 


powell boost tor VANGI ARD. G.E.’s powerplant will 


propel the multi-stage finless rocket through its initial 
36 miles of flight toward outer space. 

Burning a hydrocarbon fuel and liquid oxygen, G.E.’s 
highly efficient X405 will run for about 150 seconds. At 
burnout, the X405 will have accelerated the VANGUARD 
rocket to a speed of 4000 mph—more than a mile a 


ol, a ond! 


Advanced components, including a turbopump and 
thrust chamber, characterize the X405. The turbopump 


MARTIN BALTIMORE'S ROCKET EXPERIENCE, illustrated by 
the Viking above, led the Navy to select the company as prime 


contractor for PROJECT VANGUARD. 


150 seconds to accelerate 


‘arth satellite vehicle 


makes possible a high chamber pressure and delivers thi 
superior performance required for VANGUARD'S very 
long-duration high-altituce flight It will also be gimbal- 


mounted to permit changing thrust direction as much 


as 5° for accurate flight path control 


The superior performance of G.Eos \ 105 results from 
data obtained from past flight-proven G-E liquid pro- 
pellant systems. More than a decade of rocket engine 
experience has enabled the G-E rocket team to answer 
quickly, and successfully, the challenge of VANGLARD } 
The X405 is still another reason why General Electri 
today is able to offer the U.S. rocket industry highly 


rocket powerplants... of un- 


reliable, high-performance 


3rd STAGE BURNOUT 


ITIAT TAGE SPIN 
es we See 2 AND SEPARATION 


SEPARATE 2ND STAGE 3rd STAGE IGNITION 


AJECTORY SPIN STAB) ., / SATELLITE 
2nd STAGE BURNOUT =H = STABILIZED *y/ opp 


\ 
<n a S t 
ws = Ww 
CL cos 
x a 


/ 


\NGHT 
‘ 


VELOCITY 25,000 FT/SEC 
ALTITUDE 200-400 MILES 
RANGE 1500 MILES 

TIME 10 MIN. AFTER 


Ist STAGE BURNOUT LAUNCHING 


AND SEPARATION 


ZERO-LiFyT 
) 
TRAJEC TORY 


_— 


a — 
le, 
FLIGHT PLAN OF FIRST EARTH SATELLITE. Launched from Pat- 


rick AFB, Florida, the satellite will establish an orbit that will 
permit scientists of many nations to observe its flight path, 


ENGINEERS AND SCIENTISTS — Expansion is creating vast opportunities at General Electric in rocket propulsion. 
For illustrated brochures, write Technical Recruiting, Bldg. 100, AGT, General Electric Company, Cincinnati 15, O. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 








EQUIPMENT 


ARROWS point to four 1,000 Ib. thrust Aerojet-made Jato bottles mounted 


externally under the fuselage of an Esso-owned Convair 240. 


The rocket 


engines are located two forward and two aft. Two additional Jato units are 
flush-mounted outboard in engine nacelles. One is shown in the circle at right. 


FUSELAGE Jato-assist-takeoff. 


Jato Shortens Business Plane Takeoff 


By George L. Christian 


Millville, N. J.—Performance credit— 
in the form of shortened runway takeoff 
length requirements—has been granted 
to Jato-equipped executive aircraft by 
the Civil Acronautics Administration 

In an interim ruling, the CAA has 
granted runway length reductions to 
fato-equipped planes equal to approxi 
mately 25 of the difference between 
the all-engine distance and the onc- 
engine-out takeoff distance. Thus, if a 
plane requires 3.000 ft. to clear a 50 ft. 
obstacle with all engines operating and 
4.000 ft. with an engine out, runway 
carned by Jato would be 25 
1,000 ft. difference, or 250 ft 


credit 


of thi 


Transport Use 

Permitting use of Jato as rocket assist 
for gas turbine powered transport air- 
craft is now under consideration by the 
Civili Aeronautics Board. Currently the 
Board is considering reduction in run 
wav length for such aircraft, if Jato 
equipped, equal to 50% of the distance 
between all-engine and one-enginc-out 
takeoff distances The philosophy ex- 
pressed in this regulation would be ex 
tended to cover current, piston-powered 
aircraft. 


No formula was used to arrive at the 


62 


25% business plane figure. Theoreti- 
cally one engine out would be entirely 
replaced by Jato, but the CAA did not 
want to remove all safety margin. Thus 
the choice of 25%, not 50% 

Moreover, the CAA allows takeoff 
weights of Jato-equipped planes to be 
increased cnough to cqmpensate fo: 
the installed weight of the rockets pro 
vided this weight increase does not ex- 
maximum structural limita 
urcraft. Maximum of 200 
illowed 
rocket-assist for ex 
ecutive aircraft are being received by 
Acrojct-General, originators of Jato and 
nakers of the rocket engines (AW 
Noy. 28, 1955, p. 60). Example is a 
company which 
urcraft and which 


ceed the 
tions of the 
lb. per bottle is 

New orders fo 


major oil yperates 22 


multi-engin¢ is hav 
ing its entire flect Jat 
cording to Acrojet. The 
that, “The oil 
that cach airplane represents an invest 
ment up to $1 million and usually car 
ries the firm’s top executives. ‘Therefore, 
the company could not afford to disre 


-equipped AC 
states 


casoning 1s 


( OM pal 


Company 


gard a safetv device which makes 1,000 
lb. of thrust per unit (approximately 
equivalent to 450 hp.) instantly avail- 
ible at the flick of a switch 

Ihe rocket engines are labelled 15K- 


S$100-Al Jato and are the only such 


rockets to be certificated for use on 
commercial aircraft by the CAA. Each 
bottle weighs 144 Ib. installed, of which 
72 lb. is burned off in firing. New vi 
tually smokeless rockets are replacing 
the old, smoke emitting units which 
saw wide service on military aircraft 

Aerojet is establishing a nationwide 
distributorship for commercial Jato, and 
Iso 4s ‘anadian 
narket 

Currently the company lists nin 
distributors with cleven outlets in th« 
U.S., plus a twelfth at Montreal Airport 
in Canada 

In addition, Acrojet lists 16 fixed bas 
urlines 
qualified modification centers. Amon 

Lockheed Aircraft Servic« 
Calif., and Jamaica, N. ¥ 
Airmotive, Burbank, Calif 
\irmotive, Dallas, ‘Vex.; I 
Miami, Fla. and Butler 


York and 


expanding into the ¢ 


operators (including two 
them are 
Ontario, 
Pacific 

Southwest 
B. Smith, 
Aviation, Washington, New 


Chicago 


Rocket Ride 


\ ride in Rockwell Manufacturing’s 
Lockheed PV-1, equipped with three 
standard 1,000 Ib. thrust Jato units 
gave convincing proof how a marginal 
single-engine takeoff could be imm« 
diately transformed 


into a safe singk 
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Ee 
“Sseeacases? 


MAIN gear starts to retract as two Jatos boost plane into the air. Nacelle Jato still firing after gear retracts and Convair climbs. 


3 


#.ies . 


firing. Convair tucks away landing gear as Jato assists 


>» » 


FOUR under-fuselage Jato units, two forward, two aft its climb-out. 


Requirements 


‘ 


takeoff with the benefit of rocket 


r 


tht demonstration 
group of executive plane 
yarts distributors, and 
il ial ittending the sev 
nth annual Pratt & Whitney Aircraft 
\irwork Corp. Engine Operation & 
Maintenance Forum at Airwork’s Mill 
ille he idqu irtct ROCKWELL MANUFACTURING’S Lockheed PV-1 takes off on single engine without Jato 
ilot J. L. MieClure made two singk (above) and with Jato (below) 
nine takcoffs—the first without Jato, 
ond with it. On both runs he 
ulled the nght throttle full back to 
top as he lifted the plane at V,V 
both values were the same for the PV-1 
onsidering takeoff conditions and run 
length at Millville Airport 
Phe nght propeller was allowed to 
indimill during both flights 
On the first takeoff, the aircraft 
ved severcly. A painfully slow rate of 
limb brought the plane to the maxi 
mum altitude it could attain for a cn 
wit of the ficld—75 ft 
Indicated air speed ranged from 132 
to 136 mph. From the cabin, it ap 
peared that the right engine had to be 
brought in momentarily during the turn 
into final (the turn was into the good 
wine, or to the left) to align the 
plane with the runway 
On the second takeoff, two of the 


Right engine is windmilling. 
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Nots ble THE CORPORAL, A MOBILE SURFACE-TO-SURFACE MISSILE 


SYSTEM was developed by JPL. In addition to the Corporal missile 
itself, JPL was responsible for the creation of the guidance, launching, 


4 : chievements handling and servicing equipment needed for a truly complete mobile 


guided missile system. 
a - ik Yh 





Pioneers in Mobile Missile Systems 


JPL JOB OPPORTUNITIES ARE | During the development of the Corporal system, JPL gained a deep 
WAITING FOR YOU TODAY appreciation for some of the problems associated with the creation of a 
n these fields completely mobile tactical system. The experience obtained is now 
AERONAUTICAL being applied in the design of new surface-to-surface weapon systems. 
MECHANICAL In its missile system and jet propulsion undertakings, the Labora- 
. tory maintains a broad technical responsibility, from basic research to 
STRUCTURAL prototype engineering. By virtue of the Laboratory’s broad area of 
DYNAMICS responsibility and the integrated nature of the JPL technical staff, an 
PROPULSION individual scientist or engineer is brought into satisfyingly close contact 
. with the general field to which his technical specialty contributes. 
APPLIED MECHANICS The Laboratory occupies an 80-acre plot in an otherwise residential 
INERTIAL ELEMENTS area in the San Gabriel mountain foothills North of Pasadena. Its staff 
CONTRACT LIAISON of approximately 1,250 persons are all employed by the California 
: Institute of Technology, and it conducts its several projects under 
TECHNICAL EDITING continuing contracts with the U.S. Government. 
TECHNICAL WRITING If you are interested in knowing more about the Jet Propulsion 
. Laboratory and its specific employment offerings, please write. 





CALTECH JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 





three Jato bottles were fired immedi 
ately after the right engine was cut, 
again at V,V.. McClure attempted to 
fire the third bottle seven seconds after 
the first two (total burmming time is 15 
sec.), but it failed to ignite. 

Ihe two bottles that did ignite fired 
off almost simultancously with rific-lik« 
reports 

The ensuing sound produced by 
the rocket charge was a high hiss 

Lurid purple-red reflections on the 
PV-1l’s wings were visible evidence that 
the Jato’s bottles were firing. ‘Vhe only 
smoke visible was a slight streamer as 
the bottles burned themsclves out 

With Jato-assist, \icClure was able to 
reach 570 ft. and indicate 150 mph 
obviously a much safer altitude and 
speed for single engine operation. (Mill 
ville Airport has an clevation of 87 ft., 
the temperature at the time of the flight 
was about S801 

Although the Jato units produce full 
thrust within of a second after 
firing, there is no sudden sensation of 
being thrust forward. Actually, there is 
very little fecling of surging ahead 


Cockpit Circuitry Checker 


After landing the second time, Acro- 
jct representatives investigated the rea 
son for the third Jato unit’s failu 
to firc 

Most probabl iuse, thev said, 
was dirty contacts on the firing switch, 
which had not been used for several 
hundred hours. ‘The firing circuits, from 
switch to Jato igniter, were rung out 
and found to be in working order. 

Aerojet has come up with a cockpit 
circuitry checker which will be standard 





Commercial Jato 
Distributors 


Acro Corp., Atlanta Airport, Atlanta, 
Ga. 

AiResearch Aviation Service Co., Los 
Angeles International Airport, Los An- 
geles, Calif. 

Dallas Aero Service, Love Field, Dal- 
las, Tex. 

General Aircraft Supply Corp., De- 
troit City Airport, Detroit, Mich. 

Howard Aero, Inc., Manufacturing Di- 
vision, International Airport, San An- 
tonio, Tex. 

Lund Aviation, Inc., 230 Park Ave., 
New York, New York. 

Lund Aviation (Canada), Ltd., Mont- 
real Airport, Dorval, Quebec, Canada. 

Northwestern Acronautical Co., Hol- 
man Field, St. Paul, Minn. 

Remmert- Werner, Inc., Lambert 
Field, St. Louis, Mo., Toledo, Ohio, and 
Pompano Beach, Fla. 

Spartan Aircraft Co., Aviation Service 
Division, Municipal Airport, ‘Tulsa, Okla. 
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All the World 


ee i 


> 


is our Airport 


Now even the ice- and snow-covered Arctic regions present no 
landing problems to aircraft whose design includes the Panto- 
base landing system. A product of Stroukoff research and 
development, Pantobase will permit landings and take-offs from 
snow, ice, sand, water and unimproved terrain, thereby extend- 
ing the operational capabilities of the aircraft and reducing the 
need for conventional airports in many remote and previously 
inaccessible parts of the earth’s surface. 


Pantobase—When designed into an air- 

craft the Pantobase system enables the 
= plane to land and take off from many types 
of surface without changes or additional 
landing equipment. 





BLC- Boundary layer control as developed 
by Stroukoff increases the effective lift 

aD and delays stalling of the wing, thereby 
reducing required speeds and distances 
for take-offs and landings. 


Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft, Stroukoff offers 
challenging opportunities to creative engineers. 





INFRA-RED IS 
ULTRA-MODERN 


In the post-war years, the development of 
infra-red devices has attained the dimen- 
sions of a technological breakthrough. In 
this period, the Electronics and Guidance 
Division of Aerojet-General Corp. has be- 
come the national leader in the develop- 
ment and manufacture of infra-red 
equipment. 


Aerojet offers qualified engineers and 
scientists unparalleled opportunities in 
every area of the guidance and propulsion 
field. 

Electronics Engineers 

Physicists 

Mechanical Engineers 

Chemical Engineers 

clectrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Mathematicians 

Technical Editors 


mm Giryet- (general 


CORPORATION | 


A Subsidiary of 
The General Tire 


AZUSA, CALIFORNIA | 
& Rubber Company 


SACRAMENTO, 
CALIFORNIA 


Write: Director of Scientific and Engi- 
neering Personnel, Box 296N, Azusa, 
Calif. or Box 1947N, Sacramento, Calif. | 


equipment on all future Jato installa 
tions, and which will be CAA-manda 
tory equipment if the Jato-equipped air 
craft is to be eligible for any bonuses 
higher permissible _ takeoff 
weights or shorter takeoff runwa' 
lengths—resulting from the Jato. <A 
retrofit circuitry checker kit is available 
for $135. Weight is negligible, 
ing to Aerojet 

he checker 
amount of current—milliamps coming 
from a 14 vy. battery—to through 
the actual firing circuit of the Jato bot 
tle. The amperage is well below  th« 
+-25 amp. required to ignite the rocket. 
Sensitive ohmmeter tells the pilot in 
stantaneously whether the Jato firing 
circuit is operative. This check may b« 
made at any time on the ground or in 
flight and becomes part of the pre-flight 
check list. 

Had such a checker been installed on 
the Rockwell PV-1, McClure would 
have been able to detect the inoper 
ative third rocket before he attempted 
to use it 

In the existing firing circuitry there 
is a safety switch tied in with the land 
ing gear shock strut which prevents in 
advertent firing of the rockets while the 
aircraft is on the ground to protect 
plane and personnel. An override switch 
is provided to permit intentional ground 
firing in case it becomes necessary 


Flick a Switch 450 HP. 


Acrojet technicians say that, at ap 
proach or V, speed, each Jato develops 
about 450 hp. (equivalent to the take 
off power of a P& WA R-985 

Ihe three-bottle installation in the 
Rockwell PV-1 weighs less than 500 Ib 

Acrojet cites these acceleration fig 
“With an engine out, or 50% 


such as 


iccord 
1] 
smal 


illows aver 


flow 


ures 


power, plus the thrust of two 1,000 lb 
thrust rocket engines, a 30,000 Ib. gros 
PV-1 accelerates from 110 to 
150 mph. in 6 sec.; a 27,000 Ib. gro 
weight B-25 from 120 to 155 kt. in 
sec. and a 26,900 Ib. gross weight DC-3 
iccelerates from 97 to 115 mph, in 2 


weight 


SOL 
Acrojet 
source of 


this re 
sufficient 


that 


gives 


engineers feel 
SCTVE 
cceeleration to permit emergency action 
to be initiated. Possibly it could hav 
verted manv accidents of both execu 
tive and commercial aircraft 
lo bolster this premise 
spokesmen cite these statistics, based on 
CAA Air Carrier Accident Reports fo 
1954 and 1955, and for 1949 through 


1955 


pt wer 


compan 


“These studies show that, of thx 
fatal air carrier accidents in 1954 and 
1955, 15% occurred at takeoff, 60 
happened en route, and 25% occurred 
on landing. In executive flying im the 
period from 1949 through 1955, fatal 
ities were divided as follows: 22% on 
takeoff, 52% en route, 26% on land 
ing 

‘Additional thrust for a few seconds 
during the critical period might hav« 
prevented or reduced the seriousness of 
15% of the fatal air carrier accidents 
and 48% of the fatal executive flying 
accidents—resulting in the saving of as 
many as 191 lives 

“Standby thrust might have pre 
vented 100% of the takeoff, 25% of the 
en route and 60% of the fatal air car 
rier landing accidents. It might alss 
have prevented 83% of the takeoff 
29% of the en route and 57% of the 
fatal landing accidents of executive air 
craft i 

Acrojet savs 
tic and 


that, considering domes 


Overseas scheduled and non 





Air Conditioning Trio 
This portable air conditioning trio was recently completed by Airtemp division, Chrysler 
Corp., for three separate divisions of Lockheed Aircraft. Small unit at left is a 3-hp.. 
waterless machine designed for guided missile use. Center unit is a 5-hp., air-cooled air 
conditioner. Rear, truck-mounted machine is a 20-ton unit designed to cool aircraft cabins 
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1944...RESEARCH - 1956...MASS PRODUCTION 


For 13 years Aerojet-General has pioneered 

the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 

the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


> 
mpl (geiera CORPORATION 


A Subsidiery of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


Electronics engineers ...physicists...Aerojet invites you 
to pinpoint your own targets, ‘‘lock on" your own future... 
in the dynamic new field of infra-red. 





Engineers ride the ‘Redstone’ 
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Telemetry 


Aboard the Army's big Redstone missile, 
developed at Redstone Arsenal and 
manufactured by the CHRYSLER CORPORATION, 
compact and efficient TDI telemetering 
equipment transmits vital in-flight data to the 
ground station, providing invaluable 
observation and evaluation of the 


missile’s performance. 


Acceleration, speed, attitude, component 
reaction, temperature, voltages —and 
innumerable other operating characteristics are 
faithfully reproduced through TDI telemetry, 
supplying ground personnel with the very 
pulsebeat of the “bird.” 


The importance of missile data gathering 
demands perfection in the performance of every 
telemetry component, assembly and system. 
From early pioneering in remote 
instrumentation, to today’s high state 

of development, TDI's specialized telemetric 
background has produced an outstanding 
performance record in many phases of our 
guided missile and aircraft programs. 


Write or call for information on TDI's 
comprehensive coverage of the remote 
instrumentation field. Technical literature 
sent on request. 

¢ Telemetering 

¢ Missile Guidance 

e Ground Electronic Systems 


_ © Airborne Electronic Systems 


Bs oF 


Corporation 


Formerly, Raymond Rosen Engineering Products, Inc. 








Executive Jato Orders 


Executive aircraft which have Jato in- 
stallations: 

Convair 240—Esso Shipping Company. 
which engineered its own set-up. 

Lockheed PV-1—Rockwell Manufac 
turing Company 

North American B-25 — Lawrence 
Warehouse Company, Northern Ord 
nance, Timken Roller Bearing Company. 

Douglas DC-3—Esso Shipping Com 
pany, Holley Carburetor Company, Kear 
ney & Trecker, Line Material Company, 
M & G Corporation, Aerojet-General. 

Executive aircraft with Jato installa 
tions in progress or soon scheduled to 
start 

Convair RBY-5A—Field Aviation. 

Lockheed Lodestar—Service Pipeline 
Aviation of 


Company limmins 


Montreal. 

Howard Super PV-1—Frachauf Trail 
ers, Gamble-Skogmo, Gulf Oil Com 
pany, Kudner Agency, National Distillers 
Products, Socony-Mobil Oil. 

Douglas DC-3—Olin-Mathieson, Zoll 


ner Corporation, Esso, Aerojet-General 











numbers and 
which might 
in st 
Isnic irc l . 
@ Power loss on takeoff—4 
e Undershooting |andings—5 
el ndershooting inding after enrout 
yproach powcr loss—3 


© Gusty crosswinds or gusty windshifts 


¢ Couldn't stop—icc 

e lice on aircraft 

@ Turbulence and downdraft—! 

@ Fuel shortage near airport—] 

e Bounced take-off and porpoising at 
eh clevation—|] 

¢ Bounced landing and attempted gi 
und at high clevation—|! 

e Collision with truck driven onto r 

wh | 
The total is 24 


Airline Use 


Airlines use Jato to help planes take 
ff from high altitude runwavs 

Among commercial users are Pan 
v1 American, Braniff, | thiopian and 
PLACA 

Recorded instances of Jato helping 
mmercial pilots out of, tight situations 
producing full 
ver include an aircraft whose acceler- 


re CngLMesS VCTC 


m was slower than anticipated be- 
iuse of slush and snow on the runway. 
Another occurred when a sudden wind 
hift took place with the plane too 
far down the runway to stop. (Both inci- 
dents happened at La Paz, whose air- 
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Stop Aluminum Corrosion ! 


/nsure Point Adhesion 


Provide Ornamental Finish 


(Aluminum Surface Conversion Coating 


DOES ALL THREE!... Fixes /mmediately, Too 


Here's a process that provide s alumi- 
num with an ornamental, paint-grip- 
ping, corrosion-resistant coating ...and 
does it faster and better! 

Turcoat 4178 works on the surface 
conversion principle ...that is, the coat- 
ing is partially derived from the metal 
itself. Thus, coating and metal are 
firmly interlocked 


crevices. The coating is a light golden 


even in tiniest 


color that imparts a special beauty 
when used for decorative purposes 

One user reports that square footage 
processed has doubled since the install- 
ation of Turcoat 4178. Key to this 
speed is the manner in which the coat- 
ing “sets” and becomes non-smearing 
immediately. Drying is unnecessary. 
Parts can be further processed without 
any delay in production! Moreover, the 
coating is uniform. There are no light, 
tell-tale untreated sections around 
welds, corners or holes. 


TURCO PRODUCTS, INC. 
Chemical Processing Compound 


1355S entral Ave., Los Angeles 1, Calif 
Newark, Chicago 


s Angeles 


Ay 


The Turcoat 4178 Coating becomes non 

mearing immediately upon withdrawal from 
processing. Drying is unnecessary. Parts can 
be handled freely while still wet without 
danger of smearing or streaking coating 


MEETS GOVERNMENT 
SPECIFICATION 
Meets Government 
Specification MIL-C- 
5541 


EASY TO CONTROL 
Simple r titrations 
Great latitude in solu- 
tion strength. Elimi- 
nates need for con- 
stant com} licated 


control 


EASY TO USE 

Apply by immersion, 
spray u ashe ror hand 
methods. Gold color 
gives visual control 
over processing 


te for detailed 


rature 


Please affix couponto company letterhead 
TURCO PRODUCTS, INC. 
6135 S. Central Ave., Los Angeles 1 ,Calif 


Please send me detailed technical infor- 
mation on Turcoat 4178 


Manufactured in Canada by 8. W. Deane & Co., Montreal 
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BANK,CA 


port is at an altitude of 13,400 ft 

Acrojet-General, a subsidiary of Gen 
eral ‘Tire & Rubber Co., has developed 
a junior Jato which is in the process ot 
being certificated by the CAA. Ap 
proval is expected before the end of th 
lhe small-size bottle will deliver 250 
lb. of thrust for 15 sec.—equivalent to 
bout 100 hp.—will weigh 40-43 Ib 
or about 50 Ib. installed. I[t 1s designed 
for, planes ranging in size from Piper 


Cubs to Beech Model 18s 


OFF THE LINE 





Coast-to-coast network of aviation 
fire extinguishing system recharge and 
service Stations has been established in 
the U.S. and Canada by Walter Kidd 
& Company, Inc.'s Aviation Division 
I'wenty-four hour service is available at 


manv cities which are also maintenance 
or production centers for major airlines 
or airframe manufacturers. Kidde main 
tains similar stations overseas and will 
facilities as thev are needed 


Sales agreement has been reached 
between Consolidated Electric Corpor 
tion, Stamford, Conn., and Daiichi 
Bussan Kaisha, Ltd., Tokvo, for the 
latter company to sell in Japan th 
multi-purpose ground support equi} 
ment for jet aircraft that Consolidated 
Diesel is supplying to the U. S. Nav 
ind Au Force 


Price reduction of 3-7% for “Scotch 
brand PTF electrical insulation film 
nd tapes was announced by Minnesota 
Mining and Manufacturing Co All 
PTT tapes are made from high tempera 
ture resistant ‘Teflon resin 


New, 10,000 Ib. capacity clectn 
tand-up, center control fork truck ha 
been put on the market by Elwell 
Parker Electric Co. The new model, la 
beled RIOT, features front wheel drn 

rear wheel steering and has a sper 
ot 4+ mph it loaded The tru k ha 
I eed rOTw d ind reverse ma 
mbines direction and leration mn 
ngk 


St. Cla Ave., Cleveland 3, Olio 


Pratt & Whitney Aircraft R-2S00 en 
cine powering the DC-6As operated 
| Ihe Klving Tiger Line and Slick 
\irwa\ vill be overhauled by Pacih 
Airmotive under long term contracts 
The two air freight companies hav 
four and six DC-6As respectively. ‘Th 
new contracts, which are in addition to 
present contracts covering PAC’s ov 
haul of the airlines’ DC-4 R-2000 power 
plants, will result in a 50 increase m 
the work load at PAC’s Burbank, Calif., 


engine overhaul shop. 


h ind control lever, Address 42 5: 


Four typical actuat- 
The Chance-Vought Regulus takes to the ing ff emtiies 


air. Precision actuating assemblies for this precision-built by 
and other guided missiles are part of Su-Cetti<O ter 


Ex-Cell-O’s production, planes and guided 


missiles. 


You Can Be Confident of Precision 
With Ex-Cell-O Parts or Assemblies 


Almost every plane you see streaking across American skies, flies 
with Ex-Cell-O precision parts or assemblies—precision-built to 
fulfill ever more rigid design specifications. 


From design to final inspection skilled personnel, working with 
the most complete manufacturing facilities available, build pre- 
cision into every part and assembly. That's why the aircraft 
industry has placed confidence in Ex-Cell-O for over 30 years. 


For parts or assemblies that meet your most rigid specifications— 
that meet your delivery schedules—send your print or sketch to: 


r “= 


EX-CELL-O CORPORATION «+ DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING SPINDLES * CUTTING TOOLS * RAILROAD PINS AND 
BUSHINGS * ORILi JIG BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 





STEWART 


ELECTRONICS 
CEO) 


a Division of Stewart-Warner Corporation 
1300 No. Kostner Ave., Chicago 51, Ill, 


WARM WELCOME 


Stewart-Warner Electronics today detects the presence of high- 
performance aircraft, identifies it as friend or foe and can provide 
2 wrrm missile welcome in an instant. 

Research and development at Stewart-Warner Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday, Stewart-Warner Electronics safeguards our 
skies with tomorrow’s planning and production. 











ee 


H-21 loading troops (right) later lands on valley floor in Aures Mountain region. Rugged terrain of operations is indicated. 


Special Report from Algeria, Part III: 


Maintenance Plagues Fine Army Base 


By Robert Farrell te 





Setif, Algeria—Obviously a good deal 
more money has been spent by the 
krench Army for its main helicopter 
base at Setif thar rench Air Force 

spent it Boutar A visitor 
base can't help 
Setit But th 
to be doing a bette 
maintenance job with a lot less equip 
ment 

sctit ] ed at an altitude of 3,01 
ft top the lush plateau of Eastern 
Algen Surrounded bv vast wheat 
helds and Roman ruins, the terrain and 
climate are somewhat similar to that 


of the American Midwest 


Army Purchase 


roup has 


months 


ommanded bi 
driver and Ind H-21 touching down with left main gear, which isn’t fully compressed 


Major Crespin, Setif 


. VERTOL H-21s for French Army at Setif are flown off French carrier at Algic 
only operating helicopter 


nme 


r than nall training school 


operation with three 
Bell 47G-2s and two Sikorsky S-55 
Three months ago it had 12 Bells and 
n S-55s. Since then deliveries hav 
been stepped up sharplv, including the 
direct shipment from the United States 
to Setif of the Army’s first batch of 
Vertol H-21 Work Horses. The present 
Army equipment being flown at Setif is 
follows 
l'wentv-one Bell +47G-2s built bv the 
Milanese firm of Agusta; seven West- 
land Whirlwinds, built under Sikorsky 
license and powered by a 600 hp. Pratt 
& Whitnev 1340 engine; seven early 
model §-55s, also a 600 hp. Pratt & 
Whitney; six $-55s type H-19D3, pow- 





BUILDING 
MISSILES? 





RESEARCH WELDING 
for fabrication beyond 
the standard concept 


For fabrication of guided missile com- 
ponents and atomic structures and 
for other technical projects, Research 
Welding is equipped to process 
experimental work requiring high- 
strength orcorrosion-resistant alloys. 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 
equipment. Mass Spectrometer and 
hydro testing; USAF-approved qual- 
ity control procedures. 

Research Welding has developed 
components for CalTech, Douglas, 
DuPont, Firestone, GE, Hughes, Bell, 
Northrop, USAF. 


Let us analyze your problem. Call or write 
today for information. New, ultra-modern 
plant now under construction will provide 
even greater facilities for the scientific devel- 
opment of your special projects 


CO., INC. 


£ 
HESEAALH 
ere htine & ENGINEERING 


TE, CAUFORNIA 


ered by 800 hp. Wright R1300-3 en 
gine, and, finally, 11 Vertol H-21 Work 


Horses. 


Present Strength 

In addition to the Army’s Vertols, 
the French Navy is operating three H 
21s at Setif I'wo Work Horses—onc 
Armv and one Navy—recently were 
knocked out bv crashes hus, the 
total number of operating craft at Setil 
is 53, including 12 H-21s 

At Setif each tvpe of helic 
up a squadron, except for the Bells 
which are broken up into three ‘squad 
rons of seven each Also, the Navy 
though working under An command 
it Setif, operates its Work Horses as 


ypter makes 


1 separate squadron 
As it the Au bk orce he 
it Boufarik, the Setif 


ire assigned to work 


li opter bas¢ 
squadrons usually 
ith Army ground 
units on missions which last from threc 
to four davs. Setif is concerned mainit 
with eastern Algeria Air Force heli 
copters operating out of Boufarik take 
care of western Algeria 

Since its beginning in the late spring 
of 1955, the official record of the Arm 
Setif helicopter group is as follows (fig 
ures go up to August 15 


@ Operational missions 

@ Total hours flown 

@ Troops transported 

@ Personnel transported, 
non-combat 

@® Wounded evacuated 

@ Freight carried 


July Operations 

Like the Air Force at Boufarik, the 
Army has been operating at its present 
strength only for a few months. Thus 
1 look at July operations gives a bette 
picture of current activity. Records at 
Sectif break down the activity for each 
type of craft as follows: 
e Bells. ‘Twenty-one operated 1,344 
missions, mostly evacuation of wounded 
ind carrying of supplies to small out 
According to Setif officers, Bells 
are being used more and more as aerial 
ommanders, 


posts 
command posts. Ground « 
ifter ordering troop dispositions, like to 
go aloft and see if orders are being 
followed. Occasionally troops hav 
been maneuvered by 
flying over the skirmish area in a Bell 
icrial command post. Once the battk 
is over the Bell reverts to its 
of evacuating wounded. 

e Westlands. Seven carried out 275 
missions in July. The Westland, accord 
ing to Army officials here, isn’t much 
good except for sea-level work. Used 
infrequently for combat operations, it 
usually hauls personnel and supplies. 
e Sikorsky S-55s. Thirteen, including 
both earlier and later models, operated 
582 missions in July In general, onl 


the H-19D3s are used in combat troop 


ground officers 


usual role 


ll. 


| Now!... the NEW 


| ROBINSON 
2 WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” —for assembly line $21.50 


safety wiring, 15 oz 


” —for bench work, sub- $20 50 


assemblies, 12 oz. 


SIDEVIEW 





Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, itd., Malton,Ont. 





FIRST...LOOK FOR THE REAL 





BEECHCRAFT is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
top-level importance. BEECHCRAFT 
is now seeking 


SCIENTISTS 
PHYSICISTS 
ENGINEERS 


If you would like to be associated 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability—for work now 
going on, and work now being 
planned for Beechcraft’s Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft’s main 
plants in Kansas, write today to 


The Employment Division 


|| 
eechcratt 


WICHITA 1, KANSAS 
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perations he carlicr model doesn't ‘ 
carry its load as well at higher altitudes, NLW -Airtra he Control Tower 
where much of the fighting takes place 
© Vertol H-2ls. These new ships are 
just being worked into regular opera 
tions by the Army. In the last 10 davs 

f July, 40 missions, mostly troop 
calrying operations, were carried out 
‘rom Aug. 1-15, four H-21ls went out 
on 250 missions and carried a total of 
2,000 commandos 

Army savs its H21s are carrving from 
5 to 14 fully equipped troops plus a 
rew of three, with 12 as the average 
his figure is expected to rise as crew 
become more familiar with operating 
it peak loads. Naturally temperature 
ind altitude are the determining load 
factors. H-21s, according to the official 
Setif record, have carried and disem 
barked as many as 10 commandos whilk 
perating in mountaimous regions 
high as 6,000 ft. 


Training & Losses 


Many of the Army pilots at Setif have 
n trained on helicopters in the U.S 
\ good portion flew helicopters in Indo 
China. At Setif, pilots are logging an 
erage of 50 hr. a month. Some have 
hit 90 hr. in a busy month, despite th 
official 80-hr. limitation. Since the H 
21s came directly to Setif from the U.S 
bv carrier to Algiers, a good share of the Fh mem 
H-21 squadron’s activity is the training ae ae fl 


she 


of air crews. The Army is being helped pee Ve 


in this field, as in maintenance work, by : Hel 
four Vertol emploves stationed at Setif : 

Since the Setif operation began, th« 
Army has lost seven helicopters. Five 

re Bells, including two knocked down 

ground fire. The pilot of one of th 4 


See eae ee eet ie staeas ~HELICOP-HUT* AIR TRAFFIC CONTROL SET 


Wounded seriously, he crash-landed and — , P 7 7 
was shot by the rebels. The Bell’s Le "SA highly mobile two-man unit designed for 
ire stretcher case was also shot directing and controlling airport traffic; for 


the second stretcher case, a sick : a . 

r, was taken prisoner. The pilot Civil Defense and weather reporting purposes. 
wearing his flak vest, an over 4 Bs, SELF-CONTAINED (except for primary power), in- 
ich Setif officers think cost him i Rs cludes communications equipment, weather instru- 

” - ments, console, equipment racks, s 
yn to the five Bells. on hh : . ~ electrical and ventilatin t 

; “5 ee = equipment 

TRANSPORTABLE by helicopter 

or spec ial Carriage 

LIGHTWEIGHT 2500 px 

Crash Inquiries ae. tronic equipment 

‘ ; COMPACT 16” long, 7¢ id 
I'v H-21s  recenth crashed but floor to ceiling of observation dome 
crious injuries resulted. Inquiries SHELTER CONSTRUCTION — New proce 
made into both accidents imm« skins bonded to a plastic foan 

diatelv, and the following are the un f ation, Strength ‘weight ratio 

official ident reports for each 

e July 9, during an evaluation mission hth 

. a °/) ther mnfarmatior 

outheast of Setif, a new Army H-21 was For further inj _ 

lemperature was 15C with no 


operating at a pressure altitude of 5,300 . 
} SY STEMS, DINE eo -rnace san 


ni In addition to pilot, copilot and Dept. C-10 Danvers, Mass. Phone: Danvers 1870 
ew chief, there were seven troopers 

iboard At first landing ittempt with Craig also supplies o 

C timated 12.450 It load th« pilot r¢ type f shelters, va § 


I, | 


icop-Hut Au 
Traffic Control Set 


55 crash-landed some month 
id burst into flames. The pilot was 
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PROBE AND DROGUE REFUELING SYSTEM 
FUELS THIRSTY F-100's THREE AT A TIME 


Now going into extensive service with the 
Tactical Air Command are three-point KB-50 
tankers, modified by Hayes Aircraft and 
equipped with the Probe and Drogue refueling 
system, pioneered, designed and manufactured 
by Flight Refueling, Inc. 

The adaptability of the FRI Probe and 
Drogue system to remote installation on wing 
tips for multiple refueling is just one of the 
many advantages of this system already in ex- 
tensive use with the U. S. Navy. Light weight, 
compactness, flexibility and the fact that trained 


ATTENTION ENGINEERS 


operators are not needed are other reasons why 
the Probe and Drogue system is coming into 
steadily increasing use. 

Developing complete aerial refueling systems 
is just part of the role played by the Flight Re- 
fueling organization. Manufacture of ground 
and air fuel handling equipment, connectors, 
couplings and nozzles, and complete fuel system 
test for air-frame manufacturers in FRI’s unique 
fuel testing laboratories are also part of Flight 
Refueling’s contribution to giving modern air- 
craft extended range to match increased speed. 


Fascinating new projects to develop new long- EF] “4 h R l : I 
range flight systems present unusual career > 4 t e ue ing, TU. 


opportunities for engineering personnel. Write 
Engineering Manager for further details. , 
— . FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Maryland 


WEST COAST REPRESENTATIVE: DAYTON REPRESENTATIVE: 
William E. Davis, P.O. Box 642, Inglewood, California Robert L. Marquardt, 6198 Locust Hill Road, Dayton 9, Ohio 








floor to dr 
Sj t the 
nad¢ 


iTCa 


I ned the 
ground with litth 
touchdown he heard 
throttle was employee 
ed in a gvratin 
ground, and then 
Ihirty per cent 


Too Fast 
A 


.ccording ti mi-the-scene observers 


d ntrary to \ the pilot vid. the 


e Second H-2] 
tra 

rom Setif "The 

the pilot, 28: the 

gers were aboard 


gine failure at 30 
the ship lost it 


mquil was held it Sctif 

verdict was pilot error and 

ngine failut Gas was found int 

irburetor he Nav felt the cn 

was in good operating condition at 

ime of the crash, and that its pilot 

it the mixture control switch confused 
with the carburetor air control 

Another case of “‘mistaken switches” 

the third, though minor, H-21 a 

ident at Setif. While practising the 

use of the H-21’s bellv cargo sling, an 

Army pilot flipped the gas cut-off switch 

nstead of the cargo loading switch. The 

hip, dropping onto the cargo and rip 

ping out its bellv, was out of commis 

1 month. The two switches are 

me atop the other on the right 

of the overhead instrument pancl 

Since the accident the gas cut-off switch 

ifeticd down 
rench would like to see the 
rclocated 


Maintenance Problems 

One American technical visitor at 
Setif remarked that few helicopter in 
tallations in the States were as well 
equipped as this one. Much of the 
cquipment, it scems, came as part ota 
package deal when the Army ordered 
its Vertol Work Horses 

Yet closer examination also turned up 
fault Armv has a small nucleus of 
excellent helicopter mechanics, some of 
whom learned their business under fir 
n Indo-China. About 20 of the Army 
mechanics here underwent an intensive 
0-day course at the Vertol plant in the 
U.S 

But too many budding mechanics 
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AIRCRAFT TRANSDUCERS 


@ PRESSURE OPERATED POTENTIOMETERS 


Outputs: Linear and nonlinear functions of 
applied pressure 

Resistances: 100 to 50,000 ohms. 

Ranges: 0-5 to 0-5000 psi 

Types: Absolute and differential 

Vibration Ambient: 0 to 55 cps 0 to 500 cps, 
and severe vibration 25g to 2000 cps. 


Construction: Hermetically sealed 


Write for Pressure Operated Potentiometer Bulletin 


@H ULTRA-SENSITIVE PRESSURE SYSTEM 


Ovtput: 50 volts at full scale 

Range: + %4 psi, differential 

Resolution: 1 x 10° psid 

Zero stability: Better than 1 x 10°° psid. 


Write for Bulletin EPMS 


@ RESISTANCE BRIDGE PRESSURE PICKUPS 


Sensitivity:5 mv/v at full scale 
Ranges: 0-10 to 0-1500 psi 

Types: Absolute and differential 
Construction: Hermetically sealed. 


Write for Bulletin No. 7 


@ RATE OF climes 


Outputs: 5 volt signal and/or dial indicator. 
Range: + 25,000 ft./min. 
Time constant: 0.2 sec. at sea level to 2 sec. at 


50,000 ft 


Write for Vertical Speed Transducer Bulletin 


ry RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F, 

Moterials: Platinum or nickel. 

Range: —350 to +2000°F. 

Types: Liquid, surface, gas. 

Choracteristics: Corrosion proof, severe vibra 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


For Transducers See Trans-Sonics™ 


Trans- Sanics, UPT A 


P.O. BOX 328 * LEXINGTON * MASSACHUSETTS 





General Electric’s New 


WEIGHS 290 LBS | 


THE T58 is a high-performance, axial-flow gas turbine engine. In 
helicopters, the T58’s new constant-speed engine control and 
free power turbine will greatly simplify pilot duty and permit 
operation of the helicopter’s rotor at its maximum efficiency. 





T58 Turboshaft Engine 


DELIVERS 1050 HE 


specific fuel consumption 0.67 normal 
specific engine weight 0.24 Ib/hp 
overall engine length 55 inches 


diameter at maximum flange — 16 inches 


General Electric’s T58 turboshaft engine is ‘‘power in a small 
package.’’ Power for helicopters, convertiplanes, and tomorrow’s 
small aircraft. 


With a power-weight ratio of more than four to one—fuel 
consumption rivalling a reciprocating engine’s—the T58 intro- 
duces an era of outstanding small aircraft performance and 


operating economy. 


New standards of speed, range, and payload wiil follow the 
T58 wherever it flies. Easy maintenance, long operating life, 
installation flexibility these, too, are inherent by-products of 
the T58’s advanced design. 


The T58 was designed and developed for the U.S. Navy by 
General Electric’s Small Aircraft Engine Department in Lynn, 
Mass. It is further evidence of G.E.’s skill and experience in the 
art of aircraft gas turbine design. 


Find out what the T58’s many features can mean to your air- 
craft. Call your General Electric Aviation & Defense Industries 
Sales Office or write: General Electric Company, Section 233-2, 
Schenectady, N. Y., for the T58 descriptive bulletin. 


All figures are based on engine without helicopter reduction gear. Gear weight: 75 Ibs. 


Progress ls Our Most /mportant Product 


GENERAL @@ ELECTRIC 




















THERE’S MORE FUN 
AND FUTURE AT 
LOCKHEED IN GEORGIA 


The hours at work are pleasant 
and rewarding in the calibre of 
your associates and the recog- 
nition of your efforts—the hours 
away from the job are reward- 
ing in the opportunity of ad- 
vanced study in exceptionally 
progressive atmosphere — the 
hours of leisure with your family 
and associates are exception- 
ally rewarding because of the 
round-the-clock — throughout- 


ntages of climate 


— natural resources 

and developed recreational in- 
ns—so every hour— 

every day-—there’s more 


hievement and pleasure for 


you at Lockheed in Georgia— 
where two. additional multi- 
million dollar developments are 


now unacerw 


VV 


ay—oa separate 
Engineering Center and the huge 
NK 
' 


new Nuclear Plane Project. 








not being trained as well as 
\ great number seem to 
emploved is wipers, keeping the 
ean but not learning much 
1 set-uy vell equipped as Setif 
or is surprised to find no metal 
r engine division. In fact, ther 
little specialization. In short 
the Army at Sctif seems to be 
feeling it iv towards a mor 
nt maintenance svstem, it obvi 
lv hasn't a reached its goal 
Routine inspections often tend to ti 
uy 1 H-21 for everal davs instead of 
one afternoon. Vertol representative 
n the ene, working with some tal 
French officers ire doing then 
est to clear up the situation despite 
xing language difficulties 


} 


ent 


Utilization Hours 
Outside of the H-21, however, the 
Army is keeping from 70-75% of it 
raft available. Utilization bv hours, for 
the month of July, is as follows 
e Bells, 60 hr. average per ship 
© Westlands, 45 hi 
@ Sikorsky 8-55 (Pratt & Whitnev), 45 
het Whreght), 54 hi 
Like the Air Force at Boufarik, Army 
hnical officers at Setif sav the 
nt un int inn special maint 
problem due to the climate or 
the nature of their operations. That 
except for engine time As at Bou 
ngine i ften strained and 


pulled ahead of conventional 


hed h ird 


sctif about on 
verloaded with 
throttle and th« 
ut the cockpit 
first H-21, inci 
b rebel fire l 
let hole being px d above the main 
bin door 
Iechnical officers at Setif sav they are 
having no real trouble with blade ero- 
sion on the H-21. First six H-21s to be 
delivered to Setif had a special preven 
tive stripping applied just behind the 
metal leading edge of each wooden 
blade 
This was done in anticipation of 
crosion. Yet the seventh H-21 to be 
delivered does not have the preventive 
covering, and technical people here say 
even the blades on this ship show no 
unusual signs of erosion. The French, 
however, would prefer metal blades to 
wooden ones 
Rotor-heads on the Work Horse are 
still serviceable at the 450-hr. mark, 
thev add 
‘his is the last of three articles.) 
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EXTRUSIONS FOR TOMORROW. 


from 
BRIDGEPORT ALUMINUM TODAY 


... ultrasonically tested to 
meet the rigid requirements 


of supersonic flight 


You name the extrusion—standard or custom made. 


Bridgeport’s specialized production techniques and ultrasonic test equipment 
assure precision shapes free from internal defects ...shapes that can stand up 
and “take it’? under conditions that often exceed design specifications. 

Whenever your design calls for extrusions—or die, contour and hand forgings 
contact Bridgeport. Our production facilities are complete, modern and fully 
integrated. You'll benefit, too, from Bridgeport’s staff of light metal specialists 
who keep pace with the high standards set by the aircraft industry. 

For details on our services and facilities, contact your nearest Bridgeport 
Sales Office. 


For the very newest im rte 
BRIDGEPORT, ALUMINUM Bridgeport 
EXTRUSIONS, DIE AND HAND FORGINGS \o/ 


Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 
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HIGH-WING LAYOUT gives Acro Commander passengers good downward visibility, 


Aviation Week Check Ride: 





places plane close to ground for easy entrance. 


Aero’s 680 Embodies High Performance 


By Richard Sweeney 


Bethany, Okla.—Acro Design and En 
gineering Co.’s Aero Commander 6580 
Super, five-seven place executive trans 
port, is 7,000 Ib. of high performan 
airplane 

[wo 340 hp. Lycoming GSO-480 
A1A6 engines with engine driven supet 
extra altitude capability 
for going and around unexpected 
weather, simultaneously vielding high 
cruising speeds in ill flight regimes 
Inherent stability, high power and speed 
plus excellent handling characteristics 


chargers give 
ibove 


DUAL CONTROLS are standard equipment. 


— ee” 
2O9OOR 


better-than-amat skill 
desirable 

Ihe 680’s single engine p 
required by Civil Au 
the airplane grosses 
lb., is 
ments by a 
irplane has a 
weight for its size, and, for 
heavier than usual wing loading 
lb Sq ft 

Aero Design 
to introduce 


m ike 


rrorman 

Regulations since 
more than 6,000 
excellent. It exceeds require 
though the 


high 


Safe margin 
relatively 


2TOSS 


was the first 
bladed pri 
utive airplanes 
inother first 


compan 
ypellers on 
Now 


reversible 


three 
light twin exe 
Aero is adding 


Rear 


seat (center pictures) 


can be tilted back for sleeping. 


llers. Designed by Hartzell, the 

currently mounted in a 560A test 
bed, with more than 25 hr. flight test 
hind them Reversible 
idded for 
better 
runwavs, to 


prope 


propellers 
to ob 


snow 


were several reason 


control on icv, rain’ I 
sh rt field 
performance and to get bette 
ibility Ihe 


with 


vered increase 


landing 


] 


ground handling lirplane 


in be backed up the reversible 
pi ypellers 

[he reversing electrically con- 
trolled. with 
from the 


levers, 


switches mounted away 


pitch-feathering 


1ulically operated 


quadrant 


ind hyd by 


Hinged table can be used as 


‘See ae « 











a 





i 


, 


COMPLETE WING, with engine nacelles, is lowered into fuselage cutout where center wing and skin will be permanently attached. 


iccumulator pres 
bevond — the 
include di 
valancing which makes it impos 
the props to reverse until they 
than 80 mph. IAS 
IAS for the 
105 tor the 


propeller governo!l 
ire Safety 


switch 


mcasu©res 


cparate locations 


re unloaded to less 
Approach speeds are 90 
Commander 560-A and 
680 Super, both well above the transi 
Blade angle l 
25 deg., and the throttles are opened 
n the conventional manner to appl 
CTSC 
SO f 
1) 


Dp I have 


tion point reversing 


powc! 
in the test program, the pr 
been operated in revers¢ 





| 
| 


: 
t 
é 


Pity 


7) 
- 


7) 
Y 





pitch for as long as 15 min. at reason 
ible manifold pressures without engines 
overheating 

Reversible propellers will be 
quipment on both the 560-A 
Super when flight tests are completed 
ind obtained. As vet, n¢ 
prices have been determined, nor a 
| their formal intr 


optional 


ind 680 


certincation 
targct date set tor 
duction 
Easy to Acro Commander 
1 comfortable airplane. Cockpit la 
ut makes it possible for a single pilot to 


yilot helps 


enter, the 


operate the aircraft, but a CO} 
starts 






especially in engine ait 


desk. Bottom of fuselage (far right) is assembled in separate jig to simplify installation of wiring 


{ DOM 
: 








Dual controls are standard equip 
nent. Flight gr 

front of the pilot 
ments centered above the pedestal, gag 
in front of the pil but still 

the pilo I he 
throttles propeller 
ind mixtures left t 
ind flap ypcrating 
mplify operations at th 
ther, the 
clude automati 


up imstruments ar¢ 


navigation instru 


peadcst 


. , 
isily by | il 


imple contro] 
landing geat 


below ] 
pedestal fur 


handl 


‘eTe) Bendix carburetors in 


leaning which elimi 
hanges in flight 
controls are mounted on thei 


the regular instrument 


nates mixture setting 
Radi 


wn panel above 


and hydraulics. 















CONAX 


EXPLOSIVE VALVES 


wal : 
PATENTS , 
PENDING 


The CONAX EXPLOSIVE VALVE isa lighe- 
weight valve that operates instantaneously upon 
the hiring of a small, completely contained explo- 
sive squib. The “Normally Closed’ model pro 
vides dead-tight shut-off before firing and may be 
used for long term storage of gas or liquid under 
high pressure. Weighs only 5 ounces releases 
in .002 seconds operating pressures to 6000 psi 
ZERO LEAK- 
smallest possible envelope 


Proot pressure to 10,000 psi 
AGE at 10,000 psi 
size 


Write for Catalog 5501-XV 


EXPLOSIVE PRODUCT Div *), | 
ote], 7.) ete] iije).7-uaie), | 
7811W Sheridan Drive 


BUFFALO 21, NEW YORK 








AVIATION TRAVEL 
SERVICE of Mexico City 


in cooperation with the 


MEXICAN AERO CLUB 


cordially invites you to attend the 


inaugural flight of regularly scheduled and 
guided air tours to Mexico and Latin Amer 
ica for private pilots, leaving Brownsville, 
Texas, on October 21, following, and extend 
ing the 1956 Texas Air Tour 


Flights guided by experienced pilots i 
lead plane over safe flying routes All ; 
rangements made in advance by Aviati 
Travel Service in cooperation with the Mex 
can Aero Club and officials of Mexican 
government 


The tour lasts 6 days, and includes major 
points of interest and entertainment in Mex 
ico, plus official receptions from Mexicar 
aviation leaders. Succeeding tours for private 
planes on November 12, 1956, following Air 
Show at Brownsville Texas; Pre-Holiday 
Tour, December, 1956; Fiesta Tours, J 
uary 11, February 15, and March 15, 195 


Regular price of tour, $195 per person 
Tour price includes meals, hotels, ground 
transportation, aight clubs, beverages, airport 
fees, etc SPECIAI INTRODUCTORY 
PRICE FOR INAUGURAL TOUR, $175 
Deadline for reservations, October 10 for 
first flight. Advance deposit of 25% of cour 
cost required 


FOR INFORMATION AND RESERVATIONS 
WRITE, WIRE OR CALL 


AVIATION TRAVEL SERVICE 


Madrid 69 Suite 33 Apdo. 7451 
Mexico City, D. F., Mexico 


Telephone 46-41-71 








High Speed-rated power—10,000 ft 
Cruising Speed—70 


Cruising Speed—65' 


Gross Weight 

Empty Weight 

Range—with 30 min. reserve (@ 
power 

Range—maximunt economy 

Fuel Capacity—total usable 

Service Ceiling—2 engines 

Rate of Climb—2 engines—S/L 

Rate of Climb— 1 engine—S/L 


Engine 


minus 3°,. 


minus 8°.) 


Cabin 
Height 
Width 
Distance forward cabin bulkhead 

ow 


to rear cabin bulkhead > in. 


Cu, ft. in this area 177 


Baggage Compartment 
Length 
Width 
Height 
Cu. ft. 





Performance Data for 680 Super 


rated power @ 10,000 ft 
rated power @ 15,000 ft 
Stall Speed— gear and flaps down—power off 
Stall Speed—gear and flaps up—power off 


10,000 ft. @ 55 rated 


Single Engine Ceiling—feathered prop 


Take-off Distance to clear 50 ft. obstacle at S/L 575 ft 
Landing Distance over 50 ft. obstacle at 5/L 1,630 ft 


All performance is based on full gross weight and standard atmospheric 
conditions, unless otherwise stated. All speeds guaranteed within plus or 


All climbs, ranges and altitudes guaranteed within plus or 


DIMENSIONS 


260 mph 
230 mph 
230 mph 
7l mph 
79 mph 
7,000 Ib 
1,330 Ib 


,480 mi 
,600 mi 

223 gal 

, 200 ft 

,000 ft 

600 ft/min 
310 ft/min 


Lycoming 
Supercharged 
GSO-180-A1LA6 
310 hp-take-off 


Cabin Door Opening 
Height 43 in. 
Width 


26 in. 


Baggage Door Opening 
Height 
Width 


236 in. 
19% in. 


Airplane 
Height 14 ft. 9 in. 
Length 35 ft. 5 in. 
Span 1 ft. °4 in. 
Tread 12 ft. 11 in. 














panel for cas) 
crating switches in 
master switches in front 
Master ] 
engine switches, cabin, 
other light controls, ci 
and trim control wheels mount 
on the overhead panel 


iurplan¢ 


breaker 


move clockwise for nos« 
for nose down 

Ihe pilots’ seats slide in anc 
access and adjustment to the controls, 
ind the backs recline for long flight 
comfort. Each position has its own ait 
conditioning controls. Main cabin air 
conditioning controls are in front of the 
copilot 
conditioning controls are in front of the 
overhead panel for outboard-to-inboard 
movement, from fuel selector (clectri 
cally operated tank valves) to boost 
pump to primer to starter button. At 
the far left on the pilot’s side of the 
overhead pancl, master airplane elec 
trical switches turn on in a left-to-right 
sequence. Since firing impulse during 


Iclivered to the left magneto 

( re started on left only, the 
switch moved to both as the engin 
fires. Other starting settings are fuel 
boost on, throttles 
mixtures in idl utoff, moved to full 


slightly open and 


forward as the engine catches 

Since the hydraulic pump is on the 
left engine, this is usually started first 
Phe airplane carries dual generators and 
vacuum pumps for flight instruments 

Like all airplanes, the Commandct 
680 has its individualities, and ground 
At first, the 
hydraulically steered nosewheel gives 
the impression of free travel, but usc 
of nosewheel and engines for taxi with 
little brake is a technique acquired 
quickly. The combination of high 
idling speed for the supercharged en- 
gines, good visibility and case of ground 
handling result in the 680 usually being 
taxied faster than normal. Brakes are 
used extensively only in congested con 
ditions. 

I'here are no unusual checks or con- 


handling and taxi is onc 
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from the FIRST 
to the LATES 


in TURBOJE GINES 


M-R-C experience in the design and manufacture of bearings 

used in General Electric jet engines, beginning 15 years ago 

with I-A, America’s first jet engine, extends through the 
powerful J-79 (not shown). 


In 1941, when General Electric produced America’s 
first jet engine, M-R-C was prepared by 43 years 
eae experience to recommend and produce bearings 


for it. 
Since then, continuing progress has enabled M-R-C 


to meet problems created by the further develop- 


ment of jet engines. 


M-R-C Bearings have been used in many jet-engine 
models made by General Electric — including the 
latest, the J-79. 


Consult OUR Engineering Department 
on YOUR bearing problems 


age > 


655 sg ae ares 
MARS REO W ELS, PORRERATION 5 





Ze) 


ICARUS never had a chance! 


s 
‘ 


A “thermal barrier” ended Icarus’ fabled 

flight when his beeswax and feather wings 
melted in the Mediterranean sun 

The men who are designing and building planes 


’ 
mM 


c 


to fly at tomorrow’s speeds are also facing 
thermal barriers and the problems of finding 
structural materials capable of withstanding 

the inferno of air friction. 

We at Hexcel Products Inc., are developing 

new honeycomb materials with future speeds 
and temperatures in mind. At present new 
materials and new methods are being tested and 
re-tested in our laboratories. The goal —to 
produce Hexcel structural honeycomb sandwich 
cores with far greater resistance to extreme 
temperatures and even better insulating properties, 
For further information regarding Hexcel 
Honeycomb core materials write or wire 

Hexcel Products Inc., 951-61st Street, 

Oakland 8, California. Branch offices are located 
at: 1025 W. Arbor Vitae Street, Inglewood 1, 
California; Havre de Grace, Maryland; and 
3309 Winthrop Avenue, Fort Worth, Texas, 


t 


He xX CE lL propvucts ince. 


America’s leading producers of honeycomb core materials, 


ALUMINUM ee GLASS FAGRIC-PLASTIC @« C TON * STAINLESS STEEW 





SUPERCHARGED LYCOMING engine mounts are fabricated of 24ST. Exhaust stacks feed into augmentor tubes to aid cooling 


; 


mmander runup 
right’ cockpit check 
check ] t Ss una lable. will cove! 
necessities 
Normally the airplane takes off with 
rtcr flaps down to keep th« 
ingle within reason for thos« 
f the ibin. Chmb ang 
it METO powc! 
the pilots but 
in back scat 


be used in app 


} 


\ Propeller govern 
| Id rpm. to the 3,400 maximun 
ut with supercharg rs, manifold prc 
ures can be applied which will blow 
he heads off 
Redline manifold pressure is 48 in 
ind must be manually set. No mechan 
il stops are used, and pilots used t 
ing the runway while advancing 
ill the way forward at takeoff 
nust change their habit here. Install 
n of mechanical stops which can be 
d when throttles are safely ad 
it altitude, have been con 
bv the factory, but not vet 
production equipment 
uircraft used in the flight evalua 
N6S866S, a factory demon 


] 


trator Company pilot aboard was 
Dale Ropp, factory sales representative. 


CLOSELY SPACED formers and stringers in fuselage typify Commander’s rigid structure. setting 
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g 


The aircraft was equipped with th 
ompany’s optional group AD-| 


radio-navigation gear onsisting 


Lear LV TR-36 transceiver, ARC 
mni navigation receiver, Lear ADI ngle engin 
radio compass, Flite-Troni MB-? velit’ with the 
marker beacon receiver, RSIB glide 1 il 
lope 1 ceiver and Narco VTR-1 Omn ir iltitude used 
total weight including wi Stall 1 Cr 
152.1 Ib. Standard drv weight 
raft was 4.425 lIb.. and with 
1 full 223 gal. fuel T 
vation gear, the 


f approxim 


Equalizing Temperatures ays ke prt * 


) mph. LAS, and 
I 


+] 
1 


Although th 


CIOW 


stand 
evaluation 
from Oklahon i 
Worth, during which 
true altitude was It | tter takeo 


ns evaluated « lly at METO 


+ ] 
i in 


ruise conditio 


route during climb and _ level ig ind 3,200 rpn 
From Ft. Worth to Oklahom 130 IAS is used. { 
150 IAS 

En rout limb 
MIETO power, high 
3 000 rpm 280 hp 
36 in. MP, 2,801 
I] iscs rate 


1,000 fpm. up to 


single and multi engine stall 


configurations and at 


mele 
pro] 
In all flight conditions, rudder trim 
extremely important. The 6580's per 


( ypc! lirspeeds 


th adherence to 


\ 


formance results in moderate to heavy 
mtrol pressures, depending on a 

peed, iltitude, ect Though the an 
plane’s physical size remains that of the 
560-A, engine power has been increased 
considerably, adding to torque; vet 
there is no lengthening in moment arm 
from control surface to neutral axis 
giving the effect of shorter coupling 
Small changes in airspeed or power 
call for vaw trim adjustments 


87 





ile 44h 
relate! 
BLADES 


for AGT 


We design and build: 


e Forge Dies 


e Trimming Dies 
e Investment Molds 


We machine to lL- 


e@ Forgings 

@ Solid Stock 

e Investment Castings 

e Centrifugal Compressor 
Wheels 


TURBINE 
AIRFOILS 


*Your specifications 


ov 


erm-electric 


METERS CO., INC. 


lthaca, New York 


but there is much g1 er latiti 
pitch trim adjustments 

In all cases, the urplane can be held 
by control pressures until proper trim 


idjustment is effected, although sur 
face deflections will be high 


Fuel Tank Trim 


Lhe airplane has no aileron trim, bt 


7. 


correction for a wing h v feeling can 
be made bv fuel management—using 
from the outboard tank on the heaw 
wing while the opposite engine fec 
trom the center main tank—until tru 
is adjusted 
Stall warning svstem is imcorporate¢ 
is standard equipment, and except for 
in the ion, the airplane 
imple stall warning in the form 
\ Wh tC lll y 
] 


warning 
Vhis 
plane 
ind 


cnYgin s i 
with slow 
the | cmergen 
was f Cree 10 ft. abov 
ground el with flaps half 
ipproach IAS of 105 mph 
worse-than rage condi 
raulic presst ‘ bled off, 
itating raising the gear by hand 
pump. No trim correction was applied 
until after the gear \ p and climb 
out established 
\t application of takeoff power to 
the operative engine urplane im 
mediately established a c of climb 


of slightly better than 


VHS* RELAY 


(*Very High Sensitivity) 


Model! 266 


Somple specs. ore 
0.2 micro- 
amperes, (12,000 |*. 
ohms col!) or, 0.1 T Ti 
millivolts, (5 » mI 
@ The VHS is ao balanced 
armature, Alnico magnet type 
? LI reloy. It is internally shock 
= 4/4 
ert mounted and resistant ta 
"& vibration. The screw-on cove 
is gasket sealed. It can be opened ond resealed 
Connections: 9 pin octal style. Dimensions: 1% 
diameter x 2'% long. Weight: 4 ounces. Sensitivity 
infinite variations from 0.2 Uc. to 10 Amp. or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock ond vibra 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam t 5 
aged by shocks of 3 ' - 
100 G’s and vibra- 
tions up to 2,000 cps 
ot 4 G's. The most sen- 
sitive relays may close 
their contocts under 
these conditions 
Contocts: SPST or 
SPDT, 5-25 Mo. D.C 
Other rotings to V2 
Amp. A.C. A locking 
coil gives high pres 
sure ond chotter free 
contoct under shock 
ond vibration 
Prices: $20 - $80 
Delivery 4 to 6 weeks 
Assembly Products, Inc., 
Chesterland 50, Ohio Wr 
West Coast: Desert Hot Springs, C 
Booth 1702, Metals Show, Oct. 8-12 


N0 WATIER HOW 
YOU LooK AT IT 


You can look easier 
with the 
Steinen Inspection Mirror 


Designed specifically to SEE into 
all hord-to-get-at ploces such os 
engine and tail sections, fusilage 
or wing frames. ideal also for 
maintenance of all plant and 
factory equipment. 


OUTSTANDING FEATURES: 


% ADJUSTABLE TELESCOPING 
HANDLE extends and locks to 
any length from 14-33 inches 

% FURNISHED WITH 4%” ROUND 
DOUBLE-FACED MIRROR OR 2” 
x 4%” RECTANGULAR MIRROR 

. quickly and easily inter- 
changeable. 

% DOUBLE ACTION SWIVEL 
can be used at any angle. 

% WEIGHS ONLY 9 OUNCES 
folds compactly against handle. J 

Order enough for your whole inspec- 

tion and maintenance department Dy $3. 95 

repiac ened porte! 


WM. STEINEN MFG. CO. 


43 Bruen St, Newark 5, J 
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METO pov 


cngint 


ct up on the operati 


Lhe airplane held to its heading with 
high control urtace deflection and 
heay ontrol forces. Care must 
exercised while pumping the gear uy 
to avoid getting the control colum 

phase with th pumping motion 


tting uj l vv oscillation fore 


ir was retracted 
to blow up, the 
i rate ot climl 
it the same indi 
st angle of climb 
lirspeed of Ili 


engine failure 

peed in the lowe 
is held te it 
s using ailer« 
deflection was 


l 


; 


; 


landec 
rt On ta 
ist slighth 
extremel 
ble in case of emer 
ut company fakeoff 

over a ) ft. obstack 
simulated instrument flight, th 
urplanc handles very well. Flight tech 
nique most appropriate is to let the 
irplane’s inherent stability compensate 
for turbulence rather than trv to 
fight rough air to a standstill Stability 
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ised to 130 IAS, and 


ENGINEERING TIMETABLE 


the . 


-TEST CELL 
0:20 AM AT 20,000 FEET 


Because certain equipment cannot be tested 


Senior Electronics 
Engineers: 
Missile systems 
Senior Electronics 
Engineers: 
Servo and Analog 
Computer experience 
Project Engineers: 
Electronics or 
Electromechanical 
background 
Senior 
Aerodynamicists: 
Supersonic Aerodynamics, 
includes performance, 
stability and control 
analysis 


ae 


except under actual operating conditions, 
Fairchild Guided Missiles Division main- 
tains a C-82 with full test facilities. It's all 
part of a day’s work for FGMD engineers 
to conduct the follow-through on their 
projects in oxygen harness 20,000 feet in 
the air 


FGMD engineers work together in small 
team units, seeing their projects through 
from start to finish. By pooling engineer- 
ing brainpower in this way, more effective 
thinking is put to work solving problems 
in such fields as inertial guidance, passive 
guidance and radar, and entire, new missile 


systems 


It makes a dynamic, challenging engineer- 
ing picture. Inspect the positions listed on 
the left. If you see your qualifications, 


arrange an interview 


Send your resume, in confidence of course, 
to R. B. Gulliver. 


« WHERE THE FUTURE 1S MEASURED IN LIGHT-YEARS! 


FAIRCHILD 


GUIDED MISSILES DIVISION 


¢ WYANDANCH, LONG ISLAND, W. ¥. 


A Division of Fairchild Engine and Airplane Corporation 





ARFOTT 


COMPONENTS 


a, 


Ou Y 4A 


BOLOW TOULNO) 


KEARFOTT COMPONENTS 
INCLUDE: 
Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Her- 
metic Rotary Seals, Aircraft Navi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components. 


FOR LIGHT, MORE RELIABLE 
SERVO SYSTEMS 


SERVO MOTORS 


Standard Kearfott servo motors and servo motor- 
generator combinations are now available for 
operation with transistorized amplifiers. These 
units feature center tapped control phase w indings 
rated 40 volts in series and 20 volts in parallel 
Fixed phase excitation to size 10 units is 26 volts 
400 cps and to size 11, 15 and 18 morors 115 volts 
400 cps 





SUMMARY OF CHARACTERISTICS 





Stoll No Load Watts Weight 
Torque Speed Phase 
28 oz. in 6500 RPM 3.1 
63 ox. in 6700 RPM 3.5 

1.53 oz. in 5300 PRM 6 

2.4 of. in 5300 RPM 9 


1.5 oz 
4502 
7.30 ot 
12.2 oz. 

















AMPLIFIERS 


A new transistorized servo amplifier suitable for 
driving size 10 and 11 servo motors is also avail- 
able. This amplifier provides a 40 volt, 3 watt 
output. Designed to meet the requirements of 
MIL-E-5400 it is rated for operation over the 
ambient temperature range of —54°C to +71°C. 
A servo type base and a cable with an SM11-20H 
connector is provided. Dimensions 1 42/64" dia. 
x 3 25/32" high, weight 8 ozs. 


Write Today For Descriptive Technical Data 


@ GUYUGSIOMRY OF 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Soles and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dollos, Texos 
West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif. 








lirspeeds and 
proximating holding conditions was 
excellent. Smoothness in control move 
ments help considerably in handling, 
but the airplane will withstand rough 
without showing resent 


at reduced powers ap 


techniques 
ment 

Power-on approach, the normal light 
twin landing technique, is used. Again, 
the power is not to be removed until 
the landing is definitely 
since the airplane will sink rapidly with 
props advanced, gear and flaps down 
Cutting power at flareout produces the 
smoothest landings. 

Pilots used to conventional gears in 
large! find the Com 
mander’s ground attitude and nearness 
to the ground for landing can result 
in initial approaches on the order of 
stair steps until the feel for the air 
plane’s differences is acquired 

Low-wing aircraft pilots who look 
into the direction of turn out of habit 
can lift a wing of the Commander on 
the side they intend to turn to make 

visual check for trafhc 


committed, 


uirplanes will 


Pilot Adjustments 


All in all, flving the Commander 
calls for adjustments in thinking to go 
with its different configuration. But 
they seem more than worth 
view of the airplane’s qualities and 


while in 


characteristics 

Structurally, the airplane is 
tional, with flush-riveted exterior and 
butt-jointed skin in certain high pres 
sure areas. Skin thickness is determined 
bv load carrving necessities 

Wing is of two spar 
with spanwise stiffeners, and built in 
two outboard sections and one center 
section. Flaps and ailerons are metal, 
beaded for stiffness, with a minimum 
of ribs. The same holds true of the 
tail group, beaded skin for stiffness and 
obtain 


conven 


construction 


minimum ribs necessary to 
icrodynamic shape 

Fuselage is semi-monocoque, built in 
to main sections, cabin and tailcone 
In fabrication, the cabin floor is built 
first and has all necessarv control cables 
ind wiring installed before it is placed 
in the major assembly jig. Remainder 
of the cabin section is built up around 
it and the nose section installed. The 
tail section comes to the mating posi 
tion minus vertical and horizontal fixed 
surfaces 

In the _wing center section, the 
nacelles are fabricated integrally rather 
than as a power package. The engine 
mount at the firewall is attached to 
the front spar, with stressed skin car 
rving loads and transmitting them to 
the main wing structure. The enginc 
mount itself consists of two forgings 
with built up sheet metal spacer struc- 
ture along the bottom. The super- 
charged engine has been installed in 
the nacelle without altering it from its 
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AMERICAN AIRLINES 
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AIRCOACH 
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THE FIRST NONSTOP TRANSCONTINENTAL DC*7 AIRCOACH, 
“The Royal Coachman” offers true luxury at aircoach fares. You 

reserve your seat when you buy your ticket . . . and, at the same time, 
purchase a delicious, economical meal if you wish to be served aboard. 
There’s also the pleasant diversion of a rear lounge. The all-coach 

“Royal Coachman” offers three convenient flights daily—two between 
New York and Los Angeles offering the fastest daylight and overnight 
low-fare service—and one between Washington and Los Angeles, which is 


over 2 hours faster than any other aircoach. 


New York Schedules 

Lv. New York (EDT) ; - 

Ar. Los Angeles (PDT) ~ : A 
Los Angeles Schedules a. 


Lv. Los Angeles (PDT) 


Ar. New York (EDT) :; 

Lv. Los Angeles (PDT) - 

Ar. Washington (EDT) ; 

Washington Schedules 

Lv. Washington (EDT) : 

Ar. Los Angeles (PDT) ? Anericas okading Arline 


91 





NEW SERVICE TO READERS... 


AVIATION WEEK 


Missile 


Missile Enai 


VOLUME } NUMBER 1 




















ANNOUNCES 


Engineering 


A quarterly review of the 





most significant missile material 





appearing in regular issues of Aviation Week 





Now! MISSILE ENGINEERING, published by AVIA- 
TION WEEK, will provide a useful reference work 
for the military-engineering-management team. 
The first issue, published in September 1956, in- 
cludes material selected from that reported by 
AVIATION WEEK’S staff of experts during the first 
nine months of this year. The second issue will 
appear in December covering the final quarter of 
1956 and publication will be quarterly, thereafter. 


AVIATION WEEK is used continually as a technical 
reference on missile development by the military 
services and the engineering-management staffs 
of the missile industry. Already the leader in re- 
porting the major technical missile developments 
first, when this information is most useful to its 
readers in their work, AVIATION WEEK will con- 
tinue to expand and intensify its weekly coverage 
of the missile industry. 


AVIATION WEEK pioneered editorial coverage of 
the expanding guided missile development pro- 
gram during the past nine years and currently 
publishes more material about the billion dollar 
missile industry than any other publication. Our 
staff of technically qualified experts who will edit 
MISSILE ENGINEERING has reported Air Force, 


Navy and Army missile developments on-the-spot 
from all the major military test and development 
centers and from the industry responsible for de- 
velopment of missile weapon systems. 


Head of AVIATION WEEK’S technical staff, Asst. 
Managing Editor David Anderton, worked in 
the missile industry on an early ballistic missile 
weapon system and as a chief project engineer. 
He is currently attending the International Con- 
gress of Astronautics Meeting in Rome as a dele- 
gate. Other staff members have had practical ex- 
perience in the industry in missile propulsion and 
avionics before joining AVIATION WEEK. The 24 
man editorial staff of AVIATION WEEK, combin- 
ing professional editorial experience with practi- 
cal technical knowledge of the industry, is un- 
matched in the aviation publication field and is 
particularly suited to provide the most complete 
and technically accurate coverage of the rapidly 
expanding missile industry. 


MISSILE ENGINEERING is limited to companies and indi- 
viduals directly concerned with the missile program at 


50 cents a copy, $2 per year Send in your request to: 


VIATION 
WEEK 


A McGRAW-HILL PUBLICATION 


y 
AB» ® 330 WEST 42ND STREET, NEW YORK 36, N.Y. 





32516 
2.4 gpm @ 1500 rpm 


AA.32516 


Model AA-60453 Model AA-60552 
Rated flow 3.9 gpm _ Rated flow 6.2 gpn 
@ 1500 rpm @ 1500 rpm 
Werght 12.50 oon! 16.5 ib 














AUGUST, 19SS$—-F-100C SUPER SABRE—822.135 MPH” olin 


Model AA-60453 Model AA-60552 
Rated flow 39 gpm _ Rated flow 6.2 gpm 
@ 1500 rg ( 1500 rpr 


Weight 12.5 It Weight 16.5 ib 


NORTH AMERICAN SELECTED WICKER$. PUMPS* 


FOR THIS HISTORY-MAKING GROUP 


OF FIGHTER AIRCRAFT 


Shown at the right of the Sabre Jets and Super Sabres are the 3000 
psi Vickers Pumps used in the powered flight control systems of these 
record-making aircraft. North American Aviation selected Vickers Vari- k 


able Delivery Compensator Controlled Pumps. Because of their outstanding 


3000 psi 


variable displacement 


dependatility and the other advantages they offer in the way of superior 
performance, Vickers Pumps have always been used for important assign- 
ments. Their technological advancement keeps pace with aircraft develop- piston type 

ment. Significant benefits of these Vickers Pumps are minimum heat rejection, automatic pressure 
highest overall efficiency, small size and light weight. For additional 


compensated 
information write for Bulletin No. A-5203-A. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 7 
DEPARTMENT 1462 @ DETROIT 32, MICHIGAN 


Application Engineering and Service Offices: El Segundo, California, 2160 E. Imperial Highway + Detroit 32, Michigan, 1400 Oakman Bivd. (Service Only) 
Arlington, Texas, P. O. Box 213 + Washington 5, 0.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit + TELETYPE “ROY” 1149 + CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid. —Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF ore HYDRAULIC EQUIPMENT SINCE 1927 





outside configuration, the same as that 
of the 560-A. Augmentor tubes also arc 
fabricated as an integral part of the na 
celle-wing structur¢ The main landing 
ittached to the aft side of the 


backward, jack 


gear is 
front spar, and retract 
knifing into the nacellk 

Standard equipment on the airplane, 
vhich carries a basi price tag of S54, 
pla scott 
nsole’’ oxygen system, power nos¢ 


includes fi e seating 


iccl steering, built-in racks in the 


car baggag« mpartment capable of 


cepting any ol the 
if fered plu 


choice of four 


optional equip 
everal additional 
interiors, a hy 
hand pump and emergency 
tem, cabin heating and venti 
tem, a full complement of 
ind exterior lights, gear and 
itors, control lock, 
w bar and emergency exit, as well 
the full panel of flight and engine 
nstruments, plus an clectrically oper 
ll shutoff svstem 


li 


position indi 


WW 


Extra Gear 


ion and radi 
ranging in price 


$42,500 Basis of 
1 


quipments 1s the group 


monst tol n th 


dditions being the type nec 
tcl nd foreign opera 
sive group includ 
channel communi 
idditi mn to dual 


lin 


ind i Col 

tem 
items include a Lear 
Ititude control and 
pler, Narco DME, Good 
deicing equipment on wings, cm 
ind propellers, 75 amp. gen 
in place of the standard 50 
models, electrically operated flight 
ments im ] e of the vacuum 
An interior 
which can be 


bed, ind inside 


tandard svstem 


vr chemical 
use to which Com 
being put today, almost 
il] airplanes go out the factory door 
worth more than $100,000, or with 
ore than $15,000 worth of optional 
equipment In most cases the cost is 


manders are 


n navigation and radio equipment, il 


though some airplanes include costly 
plush interior 

The airplane currently is built in a 
factorv with a main single bav 100 x 
200 ft. Lean-to structures are attached 
for special fabrication, material recei 
1 storage, and office and plant 


lig inn 


engineering staffs 


nstalled * 


FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


EACH SWITCH HAS “‘OFF’’ POSITION PLUS NUMBER OF POINTS LISTED. 


Switch Part Numbers 
Thermocouple *3 Wire Resistance- 


Size Type 


8 1182 
_ 1183 

2” 1184 

3” 1085 

3” 1086 

3” 1088 

3” 1089 

3” 10$10 
3” 10$12 
3” 10S16 
3” 10S18 
3” 10$20 
4” 2782482 
4” 27S28B4 
4” 38S2C 


*Resistance thermometer switches are provided 


safety resistor on off position. 


SPECIAL SWITCHES 


Thermometer Type 


36SR2 
36SR3 
36SR4 
37SR5 
37SR6 
37SR8 
37SR9 
37SR10 
37SR12 
37SR16 
37SR18 
37SR20 
38SR24 
38SR28 


with a 


No. 37S6C2, Four “4 Point and OFF” thermocouple 


switches combined in one 3” case. 


No. 9S5, Single Pole, Four Point Instrument Switch 


in 14%” round case. 

No. 4484, Six Pole, Double-throw In- 
round case, 
threaded 


strument Switch in 242” 
one hole mounting, 42-32 
bushing. 

DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 
SERVICE. 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 


In production, the airplanes travel 

U-shaped course through the plant 
Small subassemblies are 
second floor sections and lowered to the 
eround at their proper location. 


fabricated on 
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1 rectangular floor plan allows wide variety of seat layouts. 


ROOMY FUSELAGE of Cessna 620 has cabin interior six-feet high; : 


Cessna 620 na Blends Proven and New 


s By Erwin J. Bulban 
W ichita—Dovetailing 

for a major breakthrou 

engine business plane 

proven — reliability 

th ugh | )] I 

the basic lavout of the 

Ralph Harmon, chief 

told AviATION WEEK 
Ihe pattern of using 


’ try Hey 
ment ane t 1 


ral id¢ 1S 
] 
| 


stint 


urplal cS « 


Talent Windfall 
In the M 


its practicc 


irate 


them non-citizen comprisil 
tionalities. Use of non-citizens pt 
the project with a windfall of higl 
talent that would have been othe 
unobtainable in today’s tight prof 
COCKPIT (mockup) is laid out for one-man operation with all possible distractions sup il market, he noted 
levers secure engines in emergency; 2. magneto switches can be Eng 
plant layout ind selection invariably led 


to 


pressed: 1. single-throw mnecring conferen on pow 
key-locked; 3. emergency warning light; 4. marker beacon display; 5. approach chart 


flanked by flight instruments (left) and radio; 6. detailed fuel schematic with totalizer t 1 four-engine configuration duc 


96 AVIATION WEEK, October 1, 1956 





nda | 

fund fitting 

A to the 62 
cment te 
need f 


tim 


factor 


particu 


ifety 
out 


cnginc-out 


twin lay 
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growing main 
ha | 
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Dougla 
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be that the 
it least 10 vears 


and 


( ceased 


th ompan\ 


he famed 


MgmMecnro 
\ idk ¢ ffi 


owl 


longer 
installed 


tting 
cing 


thev becom« 
commo 


ynen fl 


? 
if’¢ 


inl be pump 
1 
pproximat 


losely with 


GAS TURBINE pressurizes, ait-conditions, provides electric power. 
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CONTINENTAL tailored accessories arrange 
ment to 620. Dual-pump-type exhaust aug 


meutor saves space over standard type 





using ladders. 


Nl 


Keeping f1 


l 


mitting 


th it 


inbe 


GENERATORS swing out to give access to instrument panel. 








55 ft. 
41.55 ft. 
16.65 ft. 
74 in. 
84 in. 


Length 

Height overall 

Fuselage width 

Fuselage height 

Wings 
340 sq. ft. 
48.4 sq. ft. 
21.8 sq. ft. 
0.44 
6 deg. 30 min. 


Wing area (gross) 
Wing flaps 
Ailerons 
Taper ratio 
Dihedral 
Sweepback zero 
M.A. C 79.033 in. 
Aspect ratio 9 
Tail 
21.2 ft. 
100 sq. ft. 
27 sq. ft. 
2.14 sq. ft. 
1.53 sq. ft. 
+28 deg.,— 20 deg. 
+23 deg. 
71.5 sq. ft. 
107 in. 
48 sq. ft. 
18.9 sq. ft. 
2.1 sq. ft. 
25.3 sq. ft. 


Horizontal tail span 
Horizontal tail area 
Elevator area 
Elevator tab area 
Elevator balance area 
Elevator travel 
Elevator tab travel 
Stabilizer area 
Vertical tail span 
Vertical tail area 
Rudder area 

Rudder balance area 
Fin area 





Cessna 620 Specifications 


Dorsal fin area 9 sq. ft. 


Weights 
Tokeoff gross weight 
Landing gross weight 
Empty weight (estimated) 
Wing loading 
Power loading 


15,000 Ib. 
14,285 Ib. 
10,000 Ib. 
44.1 Ib./sq. ft. 
10.7 Ib./hp. 


Performance 
(estimated) 
Top speed (@ 15,000 ft 
Maximum cruise speed (@ 
rpm. @ 12,500 ft 
Maximum rate of climb @ sea 
level @ gross weight 


282 mph. 
2,600 
260 mph. 


1,150 fpm. 

Maximum rate of climb ( sea 
level (@ 13,000 Ib 

Takeoff distance over 50-ft. 
obstacle (sea level) at gross 
weight, one engine out at V 

Landing distance over 50-ft. obst- 
acle (sea level) @ landing 
gross weight, 14,285 Ib 

15,009 ft. 


1,520 fpm. 


3,750 ft. 


3,050 ft. 


Maximum range (| 


1,700 mi. 
9 hr. 


(@ optimum power 
Endurance (@ 55% power 
Four-engine C.A.R. operational! 

ceiling. 

Three-engine service ceiling 


25,000 ft. 
20,000 ft. 








gain the same efficiencies. ‘lempcrature 
distribution between cylinder heads 
shows only about 45-deg. difference, 
Harmon noted. Bendix-Stromberg PS 
7C carburetors with automatic mixture 
controls are fitted. Each engine has a 
50-amp., 24-v. generator; two vacuum 
pumps are installed, on No. 2 and No. 
+ engines. Edison continuous fire de- 
tection equipment is installed on all 
engines. Kidde two-shot, high-rate dis 
charge fire extinguishing system has two 
386-cu.-in. bottles located in the right 
wing fillet 

ie] arrangement comprises a total 
of 535 gal., located outboard of the in- 
board engines between the spars and in 
tip tanks. Bladder-type cells are grouped 
basically to provide four tanks, one for 
each engine, with transfer system. In 
board tank consists of two cells totaling 
i35 gal.; the outboard tankage com- 
prises three cells with 133 gal. Outer 
and tip tanks are interconnected. 


Pressurized Fuselage 


Che 620 cabin is 6 ft. high by 13 
ft. 3 in. long by 5 ft. 8 in. wide, with a 
rectangular floor plan to allow a wide 
variety of seat arrangements. Seat tracks 
run the entire length of the cabin, in 
cluding the 50-cu.-ft. baggage compart 
ment, with tiedowns in one-inch incre- 
ments. 

Seats and surrounding structure are 
built to take 10G acceleration. Weight 
distribution of the airplane puts 62% 
of the 620’s gross load below the nine 
passengers and two crew-members. 

Baggage compartment has a capacity 


98 


of 500 Ib. On the left side of the fuse 
lage, behind the entrance is a lavatory 
The airstait fitted with fixed 
mockup steps on the prototype pres 
ently, will have retractable steps so that 
the door takes a minimum of space 
when retracted. A continuous hinge 
along the bottom and six latches secure 
the door; fasteners are designed so that 
the door cannot inadvertently 
when cabin Harmon 
stated 

Cabin pressurization system will pro 
vide the equivalent of 8,000-ft. atmos- 
phere when the airplane is at 18,000 
ft. 

Cessna did considerable 
maintaining cabin integrity and prevent 


door, 


open 
pressure is on, 


research on 


ing a blowout. The built a 
specimen eight-foot section of the cabin 
complete with windows, encased it in 
an airtight box, which was evacuated of 
air to test the fuselage structure and 
windows. Structure is designed to main 
tain stresses below the 12,000-14,000 
psi. range. Extra metal reinforceinents 
beef-up all cabin cut-outs such as door 
and windows. Every bulkhead and 
stringer in the fuselage meets the fuse 
lage skin, which is fastened in small 
panels, providing numerous structural 
dams to prevent catastrophic ripping 
open of the cabin as happened to the 
de Havilland Comet. Most fuselage skin 
is 24ST .032; in the propeller plane 
there is heavier skinning, about .072, to 
provide stronger structure due to pro 
peller harmonics and also to aid sound 
proofing. The fuselage is built in three 
sections: cockpit area, passenger cabin 
to the pressure bulkhead, and tail. The 
three are then permanently riveted to 
gether. 

Windows are safety glass with vinyl 
cores having metal reinforced 
attachments bonded to the fuselag« 
structure. Strength of this layout was 
inadvertently tested, when a workman 
accidentally struck one of the 
in the fuselage test section with a tool 
When pressure was applied, the glass 
crazed, but has withstood all pressure 
tests. Should both windows break, the 
vinyl will tend to balloon out, but will 
act as a diaphragm to maintain pressure, 
Harmon said. Two rear 
emergency exits. 

The specially designed AiResearch 
gas turbine supplying cabin pressure is 
located behind the compart 
ment, separated by a reinforced plastic 
dome-bulkhead pressure seal. The tur 
bine is fed from the main fuel system 
by means of a vapor-tight line that is 
carried externally on the right side to 
clear the cabin area. Fuel consumption 
is 6-12 gph 

Ihe turbine also heats, cools and ven 


company 


edgc¢ 


windows 


windows are 


baggag« 





BOARD ENGINE 





THE OUTBOARD TANK, CONSIS- 
TING OF 3 CELLS, CONTAINS 133 
GALLONS AND FEEDS THE OUT- 


THE INBOARD TANK, CONSISTING OF 
2 CELLS, CONTAINS 135 GALLONS 








FUEL SYSTEM is linked to provide four basic tanks, one feeding each engine. 
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AVCO makes 18,000 m. p. h. stand still 





Actual shock wave photographed 
through viewing port 
in Avco's Hypersonic Shock Tube. 


Some) ol-1-1eMmeol-\\4-llelolanl-ialmelmr-ia 


r-Teh'e-Talet-lo My -Vi mm ole) get- Me aell-t-Ji(-me-p4-)(-1ag. 


The Hypersonic Shock Tube, developed by Avco 
scientists and engineers, has provided an accurate 
“testing ground” in the search for metallic materials 
_and aeronautical designs which will withstand the 
heat created by 18,000 m.p.h. speeds. The effect of 
such hypersonic speeds can now be observed and 
recorded on a stationary model in the laboratory. 


Already, findings of tests carried out in the “shock 
tube” have proven to be valuable contributions to the 
technology of advanced missile systems. 


New frontiers in research have thereby been opened, 
which will lead to many exciting new careers. 


EXCITING NEW CAREERS 
for forward-looking scientists and engineers. Avco’s 
long-range expansion—in missiles and all the 
physical sciences—offers unprecedented opportunity. 


Physical Scientists: Advanced degree preferred in— 
Physics — Aerodynamics — Electronics — Metallurgy — 
Physical Chemistry — Mathematics 


Engineers: Electronic — Mechanical — Aeronautical — 
Chemical 


WRITE: Dr. Lloyd P. Smith, President, Avco Research 
and Advanced Development Division, 20 S. Union St., 
Lawrence, Mass., OR PHONE Murdock 8-6011 


Aesearch and Advanced Development 


avco defense and industrial products 


(iV -theola) 


combine the scientific skills, and production facilities of 3 great divisions @f Avco Manufacturing Corp 
Research and Advanced Development; Crosley; Lycoming—which currently produce power plants, 


electronics, airframe components, and precision ports 








Em vinee rs... 


Look 


tem years 





ahead?! 


Will your income 
and location 
“4 allow you to live 
: in a home 
like this... 
spend your 
leisure time 
like this 2 


A Douglas engineer lives here 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 
and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 


For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 





lates the airplane in t air or on thc 
ground and fitted with a 50-amp. 24-\ 
generator, provides electrical power to 
nake the 620 independent of external 
sround power sources. Major compo 
nents received 100 hr. of hard tests be 
fore Cessna received the unit and the 
urframe manutacturet reports that it 
has run it 30 hr. without malfunction 
l’o increase the safety factor, it has been 
lerated from about 105 hp. to 55 hp., 
turbine speeds were lessened considet 
bly and operating temperatures wer 
owered about 150 deg 

Although the turbine area is not clas 
Sified as a fire zone, with concurrence 
Civil Aeronautics Administration, 
Cessna installed fire detection and ex 
tinguisher svstems in this compartment 
In addition the turbine is designed fail 
safe. Seven different controls will shut 
t off in event of malfunctions. Addi 
tionally, the casing will contain th« 
init’s rotating sections even in event of 
i major failure, Harmon said 


Flight Deck 

The 620’s flight deck has _ becn 
hum in-cnginecc red to group instruments 
ind controls functionally, removing all 
distracting buttons, lights, switches and 
dials, even fasteners, to provide pilots 
with the best possible lavout for shoot 
ing instrument ipproaches Hlarmon, a 
multi-engine pilot, worked on panel lay 
uts and insisted that all controls be 
uranged for one-man operation 

There is a transparent pocket for in 
strument approach charts; immediately 
m the right are the radio and naviga 


tion equipment controls. In front of the 
pilots are all of the dials for monitoring 
the airplane’s approach. Between th« 


ipproach plan and dials are the marker 
beacon lights, arranged vertically so that 
they go off in functional order. Atop 
the flight dials, in easiest position for 
the pilot to check just after a visual 
heck outside the cockpit ire, from left 
» right, airspeed, Collins Flight Direc 
tor Horizon and altimeter. Immediatel 
below the FDH is a course indicator 
Overhead in the center are eight sec 


; 


ondarv engine instruments combining 
25 functions. Above this group, laid out 
for the individual engines, are grouped 
emergency controls to feather the pro 
peller, shut off ignition, generator and 
ill firewall cutoffs such as fuel and pro 
eller anti-icing fluid supply. In emet 
sency, the pilot can pull a single lever 
downward that simultaneously throws 
these controls to completely secure the 
proper engine ahead of the titanium 
firewall. There is a master warning light 
in front of the pilot to alert him of 
engine problems. Incidentally, the 620 
also has titanium nacelle skins, to con- 
tain possible engine fires. 

Fuel planning is handily arranged on 
a complete schematic diagram atop the 
contro] pedestal. Fuel switches are func 
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Marquardt’'s research center is fast becoming one of this country’s crea- 
tive engineering capitals. Unlimited opportunities at Van Nuys are 


attracting many Research and Development engineers to Marquardt 


Write for details 
PROFESSIONAL PERSONNEL 


y Street, Van Nuys, California 


A 
C | sat 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 





ONE OF A SERIES — depicting missiles — ‘Yesterday, Today and Tomorrow’* 


LVOTHPLATA Omhwv 


in Greek means weapons systems; and, with the catapule, 
the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages 
Today's weapons systems concepts are tremendously more complex 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries 


At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today’s problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative engineer 


ery 


} 
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desiring top assignments, this is an opportunity to work on a ¢ 
new weapons system. For qualified 

engineers with a B.S. or advanced 
degree, Bell is offering positions 
where a high level of professional 
achievement may be attained. 


AERODYNAMICS D 
STRUCTURES | D 
HEAT TRANSFER | 

THERMODYNAMICS _ | 
VIBRATION AND FLUTTER ANALYSIS | crmmmnmmmennm 


Contact: Manager, Engineering Personnel 


Dept. F. P,Q. Box | Buffalo 5, N.Y. 








CORPORATION 


tional, so that transfer is made by m 


ing the switch in the appropriate dirc 
tion. At top center of the schematic 1 
a totalizer. By pressing buttons adjacc 
to the indicated tank, pilots can direct 
read fuel remaming for any or all en 
gines. When boost pump and transfer 
vitches are activated, arrows light uy 
on the schematic to indicate fucl 
direction 

Magneto switches are located on th 
left side in a row over the pilot's hea 
in a gate that can be key-locked should 
the pil t want to ensure that no one wil 
start the airplane. ‘To provide maximut be 
comfort while flying, pilots can adjust 
the height of the control wheel arms 

Electronic equipment compartment 
is on the left side between the cockpit 
nd the cabin and across the aisle from 
the buffet Ihe electronics section 1 
ventilated and hot air dumped overt 
board, to maintain proper tempet tul 
nd prolong equipment life 


nt 


} 
| 


4 


One-Piece Wing 

The one-piece wing fits into cutout 
in the fuselage belly and is attached b 
four main bolts. Of conventional stru 
ture, two-spar construction goes out past 
the main wheel wells, from there taper 
out to form a box. Double skinning 
used on top and bottom, the outer skins 
being aluminum, the inner skin mag 
nesium and a magnesium corrugated 
section sandwiched between the skin 
to provide extra rigidity. Similar skin 
ning is used on the stabilizer and verti 
cal fin 

Structural strength of the Model 62 
exceeds CAA 4b transport category 1 
quirements and is designed to withstand 
gust loads exceeding 40 fps. The ai 
plane can be flown through frontal acti 
vity using normal tr insport practice, 
Cessna reports 

An NACA 24-series airfoil section 

is selected because of excellent stall 
characteristics and good short-field tak 
ff and landing features. Slotted lift 
type flaps slide back, then can go down 
+0 deg. maximum. 

Ihe Cessna-designed-and-built land 
ing gear has two 3,000-psi. hydraulic, 
continuous operating, variable-volum¢ 
tvpe New York Air Brake pumps. Be 
cause of their large capacity, they pull 
the tricycle landing up in about fiv 
seconds. In addition to a hand pump 
for emergency lowering, there is also a 
CQO, actuation system. Harmon said 
that the 620 is being converted to using 
nonflammable Skydrol hydraulic fluid 

Landing gear comprises 32x8.8 Good- 
year main wheels and 26x6.6 nose wheel 
with high-pressure Goodyear tires de 
rated to 65-70 psi. from 125 psi. Good- 
year single-disk brakes are used. Brakes 
ire power-boosted and have manual 
over-ride 

Non-skid brakes and power steering 
are offered as optional equipment. 
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now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely And, with titanium, you get the unique advan 
corrosive nature look to Contour Trentweld tages of a tubing that’s strong as steel but 44% 
titanium tubing for reliable service. lighter . . . virtually immune to a broad spectrum 
This titanium tubing is completely uniform of corrosive materials . . . entirely free from stress 
throughout any cross-section. The weld zone is corrosion cracking. 
free from bulging weld bead because Trent’s ex- So, next time you need a strong, light, extremely 
clusive process — performed with the weld area corrosion-resisting tubing — try Contour Trentweld 
at the bottom — forms the molten weld metal into titanium tubing. And remember, it’s made by Trent 
the shape of the tubing. tube mill specialists. 


CONTOUR | Stainless and High Alloy 
‘TRENTWELD)) Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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EMPLOYMENT OPPORTUNITI ES 


1, selling, office, skilled, manual, eto. 





The Advertisements in this section include all employment opportunities . r] t, 


Positions Vacant Civil Service ee Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES —-— UNDISPLAYED 


The advertising rate is $27.60 per inch for all advertising $2.10 per line, minimum 3 om. To figure advance payment 
appearing on other than s contract basis. Contract raves const 5 average words as a fin 
quoted on request | tl. x ~ -~= ry asl ce * . 
above rate. 
An advertising inch is measured %” vertically on « column— cree of 10% rT ‘ull. 4. 
payment is made in advance for 4 con 
8 columns—30 inches to a page. secutive insertions. 


Bubject to Agency Commission. Not subject to Agency Commission. 
Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y. 

















REPLIES (Box No.): Address to office ne 
c/o This publication Claasified Adv. Dit 
NEW YORK: P. 0. Bor 12 (36) 
CHICAGO: 520 N. Michigan Ave + 
SAN FRANCISCO: 68 Poat St. (4 
LOS ANGELES: 1126 W. 6th st. 17) 








POSITION VACANT 


Field Service Engineers: The Aeronautical 
Division of Minneapolis-Honeywell has imme- 
diate openings for Field Service Engineers 
Both domestic and overseas assignments 
available. Prefer EE, AE, or ME with heavy 
electronics experience. Liberal starting sal- 
aries commensurate with experience. Expense 
account and company car furnished Write 
or wire Bruce D. Wood, Dept. T-1A, 1433 
Stinson Blvd. N. E., Minneapolis 13, Minne- 


sota 








POSITIONS WANTED 
Aircraft Engineer (BS) 4 yrs Fluid systems 


analysis experience, electronics technician 
experience, creative, capable Desires to 
change to a more challenging opportunity 
with growth potential. Preferably in S F 
Valley or LA area. PW-2956, Aviation Week 





Pilot ATR DC3 S500 Hrs. Multi-Engine sea 
rating desires first pilot small twin or mallard 
preferably New York area will consider Co- 
pilot position of merit. PW-2998, Aviation 
Provides MIDWEST Opportunities for Week 
Experienced Engineers 

‘ Commerical pilot. single and muiti engine 
land and instrument AME license. Four years 
executive flying. Currently flying single and 
In South Bend, hundreds of professional people multi Beechcraft and Aero Commander g 
have found a community adequately satisfying married, two children. PW-3045, Aviation 
for a highly educated way of life. Notre Dome Week. 
is an excellent center for technical, graduate Defense contracts negotiator, 7 yrs. indrl. 
study, os well os affording cultural opportunities. exp.—law, administration, sales, Corp. secre- 
tary, LL.B., B.A., age 33 married. PW-3086 
Aviation Week 


ee ea Oa Army helicopter pilot 29, family. 1700 brs. 
a need mostly S-58 and S-55 Experienced bad 
Electro-Mechanica! Design weather flying in mountains and offshore is- 

Magnetic Amplifiers lands in Korea No accidents Available 


Nucieor Contro! Applications i en fe _— ——— — 


Rocket Circuitry 

AIRCRAFT JET FUEL SYSTEMS mee Servo-Mechonisms Pilot—ATR—WMulti-engine, OC-3. 8000 hours. 
Systems Evaluation Married, 2 children, Age 38. PW-3069, Avia- 
Thermo-dynomics tion Week 
Transistori zation 
Vibration Analysis 








Computer Applications 
‘ Heat Tronae ENGINEER 
CRAFT Stress Anol ysis 
= LANDING Ose Structure : | 2 to 5 Years Experience 


Systems and Component Design or 


Testing EXCELLENT OPPORTUNITY 
with 


Conventional Brokes ESTABLISHED FIRM IN 


Hydroulic Systems 
AUTOMOTIVE COMPONENTS sence Mechanical Design and Test HELICOPTER INDUSTRY 


Power Broke Research 
Power Steering SALARY OPEN 


CALL OR WRITE 


if you are interested in any of these engineering a4 EWITT 


projects, send a summary of education ond ex- 


a aiid Employment, AIRCRAFT 
Department A-5 COMPANY 


BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION E. MADISON & HOLLY AVES. 
401 Bendix Drive CLIFTON HEIGHTS, PA. 


South Bend, Indione MADISON 6-6500 
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EMPLOYMENT OPPORTUNITIES 


LIVE BETTER AND ACHIEVE 
MORE IN SUNNY SAN DIEGO! 





I} 


— 
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In San Diego you're only minutes from desert, 
mountains, oceans, bays, other attractions 


San Diego's year-round outdoor living makes it 
the finest place in the world to raise your family 


Solar offers challenging opportunities 
for engineers in the fields of 
gas turbine engines, airborne controls 
and advanced aircraft and 
missile components 


THREE GREAT ADVANTAGES are 
yours when you join Solar’s 
Engineering Division. You'll 
live in attractive San Diego. 
You'll work on advanced 
development and production 
projects that will utilize your 
best abilities. And you'll be 
working for a medium-size 
company—one where you get 
broader engineering experience 
than in larger firms, and where 
achievement is given quick 
recognition. 

Solar’s enlightened personnel 
policies provide a complete 
range of liberal benefits, includ- 
ing a profit sharing retirement 


plan. The Engineering Division 
has never terminated an engi- 
neer for lack of work. Extremely 
low turnover shows that engi- 
neers like Solar as a place to 
settle down for long range 
careers 

We'd like to tell you more 
about working for Solar, and 
living in San Diego. If you're 
looking for an exceptional 
opportunity, please send a brief 
outline of your qualifications, 
including educational back- 
ground, to Louis Klein, Dept. 
E-112, Solar Aircraft Company, 
2200 Pacific Highway, San 
Diego 12, California. 


SOLAR SY 


AIRCRAFT COMPANY 


Solar’s engineers get broad engineering experi- 
ence, intimate knowledge of Solar’s products 








SOLAR HAS PERMANENT OPENINGS FOR 
Senior Project Engineer Gas Turbine Development 
¢ Pneumatic Ducting Systems 
* Stainless Honeycomb Structures 


Chief Experimental Engineer ¢ Design Engineers 


Project Engineers for 


Controls Engineers * Engineering Writers 
Checkers * Designers ¢ Draftsmen 





SAN DIEGO 
DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES - AIRCRAFT AND MISSILE COMPONENTS - BELLOWS - CONTROLS - COATINGS + METAL ALLOY PRODUCTS 
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G.M. ELECTRONICS DIVISION 


offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


@ 





AC SPARK PLUG @ 


ENGINEERS 
DESIGNERS 
NEEDED! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, etc 


MILWAUKEE 2, WISCONSIN 





desirable. 


and proposal work desirable. 


SEND RESUME TO 





PROJECT ENGINEER 


TO WORK ON ENGINE DESIGN FOR LARGE MISSILES 
WITH PIONEERS IN THE GUIDED MISSILE FIELD 


Here is an outstanding opportunity for a man possessing an extensive 
background in Rocket Engine Design, test and supervisory experience 
Work involves supervision of Rocket Engine Design group, production 
design changes, evaluation of test reports and design recommendations. 
Liquid rocket engine experience required, some solid experience 


POSITIONS ALSO AVAILABLE FOR SENIOR ENGINEERS 


For work on solid propellant Rocket Design and evaluation, correlation 
of experimental data and writing technical reports. 
Experience in large solid propellant rocket design, preliminary design 


CHRYSLER CORPORATION 
MISSILE OPERATIONS 


PERSONNEL DEPARTMENT 
P. O. BOX 2628 
DETROIT 31, MICHIGAN 











YOUR FUTURE 


depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


FLINT 2, MICHIGAN 


engineer or chemist 
CERAMICS 


Develop High Temperature 
Materials for Nuclear Flight 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 
idd « replies in confidence, stating salary 
to loration you prefer 
Ln. K I A. Muntl 
ron 2 P. O. Box 5 
nnat Iddal Fa Idat 


GENERAL @@ ELECTRIC 


AVIATION WEEK, October 1, 1956 





How much is an 
idea worth..? 


Plenty, if it’s given a chance. In the hands of a cre- 
ative engineer, a promising idea is the first step 
toward significant achievement. But before it pays 
off, it must be transformed into a reality. 


That’s the way we work at Goodyear Aircraft. Here, 
ideas are a prime commodity—they are our raw mate- 
rials. And to make them work, our engineers have 
the most modern facilities available, including one of 
the largest computer laboratories in the world. Here, 
every idea gets a chance to mature. 


This respect for individual thought and effort has 
been a key factor in our many great contributions to 
aeronautics. During the past 46 years, in peace and in 
war, our engineers have turned ideas into accomplish- 
ments that. today, are a part of nearly every aircraft 
in our skies. Airships, structural materials, electronic 
equipment, reinforced structural plastics, missile 
components — the list is long and broad. And 


They’re doing big things at 


EMPLOYMENT OPPORTUNITIES 








tomorrow —who knows—maybe your idea will be 
added to the impressive list. 


For if you have faith in your ideas and your ability 
to make them work, this may well be the challenge 
you have been seeking. Our continued growth and 
diversification demand expansion of our creative 
engineering staff. Opportunities are unlimited at both 
Akron, Ohio, and Litchfield Park, Arizona, for 
rewarding professional careers in all specialties of 
engineering. 

Salaries and benefits are, of course, liberal. And for 
those who wish to continue with academic studies, 
company-paid tuition courses leading to advanced 
degrees have been established at nearby colleges. For 
further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Department, Goodyear Aircraft Corporation, Akron 


15, Ohio. 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH 
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HERE’S WHAT YOU CAN 
LOOK FORWARDTO ASA... 


FLIGHT ENGINEER 


WITH 


e A Career with a Future 
e Retirement Plan 


e Annual Sick Leave 


e Paid Vacation 
e Group Insurance 


e Liberal Free Transporta- 
tion for You and Your 
Family Each Year 


Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 

Engineer plus reguiar future salary increases. 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages 
of 23 to 35; normally 5’7” to 6’2” inclusive; 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 
TWA. Write today to Mr. R. Paul Day, 
Employment Manager. 


TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 








“ia MECHANICAL ENGINEERS sume 


The Record Speaks for Itself at BENDIX 


You can look forward, as in the past, to continued progress and 


expansion for many years to come at Bendix Utica Division. 


Current openings are in design, development and production 
liaison work on aircraft accessories such as stators, generators, 


pumps, and after-burner and de-icing equipment etc. 


Now and in the future you can count on salaries among the 
highest in industry and especially favorable working conditions 


in the new Utica plant. 


Utica itself is a fine place to live. Located at the head of the 
historic Mohawk Valley just minutes from the beautiful Adiron- 
dack Mountains, it is easiliy reached by plane, train and the 
N. Y. State Thruway. 


are good; nice homes on tree-shaded streets are abundant. 


Recreational and educational facilitie- 


AND a top notch 
job with a leader in industry, write details of your experience 
to D. C. Pontius. 


If you are looking for peaceful living . . . 


UTICA DIVISION 


AVIATION CORPORATION 


211 Seward Ave., Utica, New York 


SIMMER 
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. . . DESIGN 
..- MECHANICAL 


INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Seeks Engineers with experience in 


@ Vibration and Stress Analysis 
@ Mechanical Design 

@ Electronics Package Design 

@ Electronics Package Cooling 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 

GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Electronics Div. 
General ‘Motors Corp. 
Milwaukee 2, Wis. 
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engineers... physicists 


JEW opportunities at 
MOTOROLA in Phoenix 


fi CAMBLE? | 


sure... if the odds | 
are in YOUR favor... 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger sal- 
aries and a chance for greater personal 
achievement 

DECISION /INC ix retained by more top- 
firms thruout the nation than 
organization to find the right 
This confidential serv- 


lf 


ranking 
any other 
man for each job. 
ice costs you nothing. 


It takes TIME—MONEY—EFFORT to im- 
prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 


HOW? Our placement 
velops a plan ‘“‘tailor-made"’ for you 

which includes a resume of your 
experience ... and then a review by 
selected companies leading to confi- 
dential interviews at your conveni- 
ence and our client's expense. 


the time for DECISION! 

All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 





specialist de- 


iii - - ae D 


(your family will love year-round outdoor living) 


WHILE YOU ADVANCE YOUR CAREER i. 


Here are two of the country’s newest and most complete 
Electronic Laboratories; (1) our expanding Military Research 
lab. and (2) our new Semi-Conductor Division. Both offer 
outstanding career advantages . . . (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories . . . with liberal employee benefits, including an attrac- 
tive profit sharing plan and association with men of the 
highest technical competence. 

uae to ah ov aTE OF tHE ANT Salary levels are open and commensurate with ability. 
Technical He uttment end RELIABILITY OF 8 IN. You'll like working with Motorola in Phoenix, where there's 
nicate with toner room to grow and it's fun to live. 


FIDELITY PERSONNEL SERVICE 
MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


1218 Chestnut St Phila. 7, Pa 
Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 


Semi-Conductor Division 


NOW is 


Write or phone: 
OLIVER P. BARDES, 
President — 

DECISION /INC 
1460-73-FIRST 
NATIONAL BANK BLDG. 
CINCINNATI 2, OHIO 
GArfield 1-1700 


Publishers of the authoritative Engineers’ Job Directory 





ENGINEERS 


1 yjloyment Agency 


md Ble 











DC-3 PILOT-SALESMAN 


To demonstrate aeronautical equipment and 
supervise maintenance of wirplane Good 
future with established progressive Eastern 
manufacturer. State qualifications and sclary 
required. 

P-3021, Aviation Week 
Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


Research Laboratory 


Microwave Antennas 
Pulse and Video Circuitry 
Radar Systems Design 
Circuit Design 
Electro-Mechanical Devices 
Systems Test 

Transistor Applications 
DRAFTSMEN 


for above positions write to: 
Mr. R. Coulter, Dept. G 
3102 N. Séth S., 
Phoenix, Ariz. 


Excellent opportunities in RIVERSIDE & CHICAGO, too 


RIVERSIDE, CALIF., Exceptional openings in CHICAGO, ILL., Challenging positions in Two- 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Radar and 
Flight Simulation, Digital Computor Analysis, Military Equipment, Television (Color), Radio 
Microwave Systems,Servo Mechanisms, Missile Engineering, Field Engineering, and Sales 


Transistor Application 
Transistor Devices 

Solid State Physics 

Physical Chemistry 
Metallurgical Engineering 
Production Engineering 
Transistor Sales Engineering 
Electrico!l Design and Layout 


Class 








CO-PILOT MECHANIC 


Requires A & E* Commercial and exten- 
sive D-18S8S mechanical experience. Multi 
Engine and Instruments experience highly 
desirable Aircraft based in New York 
Area All replies Confidential 
P-3020, Aviation Week 
Adv. Div., P.O. Box 12, N.Y. 36, 


for above positions write to: 
Mr. V. Sorenson, Dept. G 
5005 E. McDowell Rd., 
Phoenix, Ariz. 


Class N.Y 








HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Sikorsky 8-58 


ROTOR-AIDS, 
P. 0. Box 1850 


INC. 


Ventura, California 








EXPANDING HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR: 


@ Passenger Reservations Personnel 
@ Supervising Accountant and Auditor Statistician 


Airline Experience Required. Address Reply To: 
LOS ANGELES AIRWAYS, INC. 


Box 45155, Airport Station, 
Angeles 45, California 
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Systems, Aerophysics. 
Write to: 
Mr. C. Koziol, Dept. G 


P O Box 2072 
Riverside, Californie 


Engineering. 
Write to: 
Mr. L. B. Wrenn, Dept. G 


4501 Auguste Bivd. 
Chicago 51, iil. 


() MOTOROLA 











EMPLOYMENT OPPORTUNITIES 








EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


© Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 





¢ Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft. send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 
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High 
Professional 


pl nt a fir 


Potential in 


CONTROLS 


Assignments include such operations as: 
determining and specifying engine controls parameters 
providing performance specifications for systems 
ond components preparing data for analog com- 
puter studies providing consultation service to 
Preliminary Design, Advanced Design and Project 


OMA A i 








Groups selecting and training controls analysis 
personnel and many other relative functions 


AT THE SMALL 
AIRCRAFT ENGINE 
DEPARTMENT OF 
GENERAL ELECTRIC 


GOOD STARTING SALARIES @ RELOCATION EX- 
PENSES PAID @ ATTRACTIVE LOCATION @ LIBERAL 
BENEFITS 


W 
M rs. W S 2) 


SMALL AIRCRAFT ENGINE DEPARTMENT 
MP» 
GENERAL G@ ELECTRIC 

Town \ nA Ww I M 


Hii 


ENGINEERS 


DO YOU LIKE 
YOUR ENVIRONMENT? 


Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance an 


Aircraft Fire Control Systems. 


OUR ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Labora- 
tories in the country and is in the 
process of a Major, Permanent Expan- 


sion. 


Men hired will enjoy working with 
the finest of test equipment and facili- 


ties, together with top men of the field 


We are currently engaged in the fol 


lowing Types of Test Activities: 
e VIBRATION TESTING 

e COMPLEX WAVE ANALYSIS 

e LOW TEMPERATURE—ALTITUDE 
e HIGH TEMPERATURE 

e RELIABILITY EVALUATION 

e INSTRUMENTATION 


Write Mr. J. Heffinger, 


Supervisor of Salaried Personnel 


THE 
ELECTRONICS 
DIVISION 


GENERAL MOTORS CORP. 
MILWAUKEE 2, WIS. 
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HOT TIP 


(For Electronicists) 

The big count-down has begun! In a matter of 
months, the tip of a Martin rocket will travel 
through space at a speed of 5 miles per second— 
and moments later the first man-made satellite 
will reach its orbit. 

This event, the first of a series of 12 in the 
Martin-Navy VANGUARD program, will com- 
mence a new chapter in the short but exciting 
story of electronics. 

Today, no other engineering organization in 
the world is more concerned with the outer-space 
electronics problems of tomorrow. 

If you are interested, contact J. M. Hollyday, 
Dept. AW-10, The Martin Company, Baltimore, 


Maryland. 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Contact 
The MeGraw- Hell 
office _, You. 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg 
WAlnut 5778 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave 
MOhoawk 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts 
Riverside 
D. BILLIAN 
DETROIT, 26 
856 Penobscot Bidg 
WOodward 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 
C. F. MceREYNOLDS 
D. BRENNAN 
NEW YORK, 36 
330 West 42 St. 
LOngacre 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
E. MINGLE 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 
W. WOOLSTON 














EMPLOYMENT OPPORTUNITIES 


COMPUTING ENGINEERS 
APPLIED MATHEMATICIANS 


(All Levels) 


New Opportunities in Republic Aviation’s 
Expanding Computer Program 


A new, air-conditioned installation is under 
construction at Republic to house the equipment 
and personnel of its rapidly expanding Digital 
Computing Section. 


Enjoy the opportunities that go with a wide range of 
complex problems in the design and manufacture 

of supersenic aircraft and guided missiles as we plan 

the progressive expansion of this installation in 3 phases. 
Positions are open at various levels, including supervisory. 


You can capitalize on these opportunities if you have 
at least 2 years experience programming for digital 
computers, along with a sound background in 
mathematics — opportunities to enjoy varying degrees 
of responsibility where your knowledge of digital 
computing equipment, mathematical procedures 

and numerical techniques can be utilized for 
maximum efficiency. 


Please send reaume in confidence to: 

Mr. D. G. Reid 

Engineering Personnel Manager 

SIE PULA AVIATION 
Farmingdale, L. I., New York 














ROTORCRAFT RESEARCH 


Kellett is moving into new larger facilities five miles 
north of Willow Grove, Pennsylvania. Having new con- 
tracts for challenging research problems offering desir- 
able openings in: 


PERFORMANCE STABILITY 

DYNAMICS STRUCTURES 
AIRCRAFT DESIGN 
MECHANICAL DESIGN 


Rotary wing experience preferred but not required. Work on advanced 
rotary aircraft. 


Write to: KELLETT AIRCRAFT CORPORATION 
ATTENTION: ADMINISTRATIVE ENGINEER 
P. O. BOX 468, CAMDEN 1, NEW JERSEY 
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ELECTRONIC 


MECHANICAL 
ENGINEERS 


SOUTHERN 
CALIFORNIA 


Unusual engineering positions in 
electrical and mechanical design of 
Telemetering Systems are available. 
These positions, which are directly 
associated with our long-range pro- 
jects for industry and for defense, 
are available at all levels. 

There also are important positions 
open for Electronic Test Equipment 
Designers, Circuit Designers and 
Microwave and Transistor Engineers. 

You are invited to consider be- 
coming a member of this vital en- 
gineering group — with a forward 
looking company in Southern 
California. 


Please fill in the coupon or 
write us for complete information. 


W. C. Walker, Engineering Employment Manager E 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. f 


1 am interested in Telemetering Engineering. 


1 am a graduate engineer with degree. 
1 am not a graduate engineer but have 
yeors experience. 


Nome 





Add: 








City Zone—— State. ' 
ee 





ENGINEERS 
PHYSICISTS — vhs aloe / 


CHEMISTS 
—_—" 


Your present skills may well be worth more at Allied Research Associates, Inc. Here, 
conditions for professional growth are ideal. This is a young New England organiza- 
tion of research consultants. It is not too large. It is not over-specialized. You work 
in small project groups where recognition comes faster, and individual contributions 
are vitally important. You have a better chance for a position of more responsibility, 
greater earning power — for here, real responsibility commands real money. | 


OPPORTUNITIES IN THESE EXPANDING FIELDS: 
Theoretical and applied aerodynamics — Stability 
and control — Aeroelasticity — Thermo-elasticity 
Vibrations analysis—Mechanical design—. Ipplied 
mechanics — Atrcraft and guided missile studies 
Weapons effects — High temperature physics 
Spectroscopy — Instrumentation — Radiation transfer 


Please send resume to D. J. Fink, Chief Project Engineer, mesa murnaiiit 
Ask for free booklet containing the full story of Allied Research, 


ee 


Gz MLLIED RESEARCH ASSOCIATES, INC. 


43 LEON STREET, BOSTON, MASS 


SYSTEMS ENGINEERING 


Openings now exist at BATTELLE in the following areas: 


MATHEMATICAL and STATISTICAL ANALYSIS 
DIGITAL and ANALOG COMPUTER PROGRAMMING and 
PROBLEMS ANALYSIS 
THEORETICAL PHYSICS 
NUCLEAR REACTOR POWER SYSTEM CONTROL 
CONTROL SYSTEMS ANALYSIS 


Employment on Battelle’s Systems Engineering staff assures an opportunity 
to engage in an activity of a professional nature. Advanced degrees are 
obtainable, at no cost to the staff member, through BATTELLE’S TECHNICAL 
EDUCATIONAL PROGRAM. OUTSTANDING BENEFIT PROGRAM including 
FOUR WEEKS VACATION after only five years employment offered by this 
research organization employing 3,000, two-thirds of whom are engaged 
directly in the research effort. 





For descriptive material and technical application form, write to 


RUSSELL S. DRUM 
Technical Personnel Manager 


BATTELLE INSTITUTE 
505 King Avenue Columbus 1, Ohio 











“Take a Heading for Reading” 
for the BEST MAINTENANCE ¢ OVERHAUL © MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Municipal Alrport Phone 3-5255 Reading, Pennsylvania 
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OVERHAUL & 
MAINTENANCE 








Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
Lambert Pompano Express 
Field Beach Airport Airport 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 











mae * « 
PARTS & SUPPLIES “7 


M 
INC. Panchine \- 7 10 


Has all Parts and Su pees +a — 
on DC-3 LODESTAR 
re 


En — 
A.R.C. ‘Bendix Coltine” Sperry Wilcox 
P&W Continental Wrieht “Goodrich Goodyear 














SPARKPLUGS WANTED 


Surplus or used aircraft coartonene peates Breer 

+ gl pes for R.B. 19R, 48582, 5/2. 5 5 

2 -R, 23, tt ie 31282; K.P. 438 if 44, 45: 
c. 281; R.S. 19-2R, 14- R.C. 

-R; R- 2a: R.N. 5/3; 59082, 613 iso 638" 


nS 
RADIO & acres | ae yy 
13933-9 Brush St. troit 3, Mich 








WANTED: 


TWIN BONANZA 


Midwest company interested in buying Twin 
Bananzo—Prefer C-50 with good equipment 
and low time 

W-3016, Av 

Michigan Ave 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 190's, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 


W-2308, Aviation Week 
11 W. 6th St Los Angeles 17, Calif 














REPLIES Rh 
» Th 
VEW YORK oO 
CHICciGoe oN 
SAN FRANCISCO: 68 





WANTED 
Wanted, Mallard arranged for corporation use 
or government surplus Also Grumman Goose 


W-3015, Aviation Week 


veel 5 en within reason t 





EMPLOYMENT OPPORTUNITIES 





A new one each month 


Executive DC3s now ready 


rie cove! more ‘ ‘ 
today for i py of an interesting his ! o 
anecdotes about its remarkable, many sided ci 


NS51IF Special DC3 


Comfortable fourteen place interior, witt 
dows, choi of Bendix or Collins execut 
with « 


New ship guarantee e disassen 


gs uter 
att & Whitr 


Others to your modifications 
LAST OF THE LOW TIME C47s (1950-6327 hours) 


@ now in various stages of disassembly, overhaul, and conversion 
at our four conversion centers (St. Louis, Toledo, McBride, Pompano 


@ can be completed with many of your own specifications 


—send us a list of your wishes, and we'll give you a price 


call PErshing 1,2260, or write Remmert-Werner, Lambert Field, St. Louis, Mo. 
Inc. of Inc. of Inc. of 


Remmert-Werner ST. LOUIS TOLEDO FLORIDA 


Lambert Field Express Airport Pompanc Beach 


Sales Overhaul Inspections Radios 
Parts Lodestar DC 3 Beech 


Conversions Maintenance Engines 











COUN RADAR: DME | == 
SPERRY | age AUTOMATIC. PILOTS ep HANGARS 


LEAR ROCHESTER AIRPORT EW ALCT-VEL@). mit 8) U.S. Navy type. 


PHONE GENESEE 7309 


COMMUNICATION SYSTEMS cores” 


Doors 120’x28" 





Deal Directly Gr 

umman Goose All Steel Constructed. Excellent 
with owner N1 UNUSUAL monetary saving and good delivery 
ARC VHF Trans 0020 if you ore considering the construc- 


R oan ae Ser. + 1007 OPPORTUNITIES tion of ao hangar of this size. 

a in pence » TRADE-AYER COMPANY 

AO Fgagag. AB can be found each week in the Linden Airport. agiinden, M. J. 
SEARCHLIGHT ENGINEERING ASSISTANT 


_ UFrently OFer in the field of theoretical and experimental stress 

’ wholesale SECTION OF analysis Applicant should be a recent college 

‘ acrifice at $30,006 graduate with a B.S. or M.S. in Mechanical Engi- 
Flyaway Linder neering 


Hunter 6-7690 


TRADE-AYER COMPANY AVIATION WEEK | | “srewer encincerinc casorarones 


Linden Airport, Linden, N. J P. O. Box 157 Marion, Mass 
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EMPLOYMENT OPPORTUNITIES 








e CORPORATION 


WRIGHT—P & W 


ENGINES & PARTS 


7139 Vineland Avenue, 


North Hollywood, California 
POplar 5-6202 


STanley 7-8374 


Deal Directly 


SIKORSKY H5A 
HELICOPTER 


with owner 


$15,000 . 
A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








AVAILABLE 


GRUMMAN GOOSE G2IA, Airframe 00 hrs: ¢ 
gir es both 435 hrs since m hydromati« 
eathering ew meee pr “one Ne ‘ 
adio & instruments 


MALLARD AMP CSA MODEL G 
weight empty 9200 useful toad 35 
es 12750 Paw engines 1) two in use 
e-off ange 1300 miles. gas cap. 480 
engines 150 hrs since overhaul 8 passe ef 
ellent conditior airplane has had 
spectior 


EVEREADY 
Bridgeport, Connecticut 
EDison 4-9471 











WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


inspection Radar 
Maintenance Interiors 
instrumentation | Engine Change 
Modification Exteriors 
Overhaul Radio 


AIRCRAFT ENGINEERING DIVISION 
Senta Monica Airport, Sonte Monice, California 
Builders of the Incomporable Leorstors 


SUPER WIDGEON 
By: McKinnon-Hickma 
NEW and USED 
Can supply Kit or Complete 
conversion for your Widgeor 
WELSCH AVIATION COMPANY 


60 E. 42nd Street Now York 
M Urrayhill BR 














DCcC-3s 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 


5 C46's 


FOR SALE OR LEASE 


IMMEDIATE DELIVERY “AS IS 


WILL LICENSE CAA 48 


TRANSPORT SPECIFICATIONS 
CARGO OR PASSENGER 
FIRST DELIVERY 10 WEEKS 
ONE EACH 2 WEEKS THEREAFTER 


RANSA AIRLINE 


P.O. BOX 625 MIAMI 48, FLA 
E. E. JONES TUXEDO 8-6743 














HELICOPTER 
Hiller—Model UH-12B, Very low air. 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport 





PROFESSIONAL SERVICES 








Lexington 73, Mass. 








Beechcraft Super 18 


Well equipped Model E-18S available 
for immediate delivery. This airplane 
was placed in service 1955 and has a 
total time of 790:00. Left engine 490:00; 
Right engine 60:00. Replacement cost 
$138,000.00. Priced for quick sale— 


For details, call or write 


ATLANTIC AVIATION CORPORATION 


Teterboro Airport Teterboro, N. J. 
Phone: Atlas 8-1740 











Immediate Delivery 
We stock, overhaul, ond install! 


WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 -75, —92, —94 


R2000 R1340 R985 


and our most p_pular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lombert Field Inc St. Lovis, Mo 


KIRBY AND COPE ASSOCIATES 


Ht MAN PAG 











SALES REPRESENTATIVES 








' 
GEORGE EI ! larris cco Lis 


SALES—ENGINEERING REPRESENTATIVES 
241 East Dougla Wichita, Kansas 
Re Hl OMers 
KANSAS CITY rT. wonte ST. LOUIS 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 
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at Hughes 


WEAPONS ASSIGNMENT 


NEW HORIZONS IN DATA PROCESSING 


Hughes digital data processing systems are 
being used in the solution of one of our 
nation’s most vital problems—defense 
against air attacks. In this age of atomic 
weapons and high-speed, high-altitude 
bombers, defense systems had to be de- 
veloped which would supply anti-aircraft 
weapons with data on the position, speed, 
and direction of enemy planes. Hughes 
data processing systems surpass the most 
stringent requirements of modern anti- 
aircraft defense. Data may be received 
from many sources simultaneously; com- 
plex computing functions are carried 
out automatically; and data distribution 
1S nearly instantancous, 


In the Hughes anti-aircraft defense sys- 
tems, target information is received from 
radar stations. The system then accom- 
plishes detection, identification, and track- 
ing of enemy targets; storage and 
evaluation of the target data; and distribu- 
tion of target and weapons assignment 
data to the anti-aircraft batteries. The 
batteries are thereby effectively coordi- 
nated in repelling the enemy attack. By 
linking together a number of such systems 
for the exchange of tactical information, 
a tight defense perimeter can be formed 
against aerial attack from any direction. 

The contributions of the Ground Sys- 
tems Laboratory have helped to make 
Hughes the West’s leading center for ad- 
vanced electronics. Hughes offers its 
Engineers and Scientists excellent salaries, 
constant challenge, and the luxury of 
Southern California living. For further 
information concerning the great oppor- 
tunities at Hughes write us at the address 
below. 

HUGHES AIRCRAFT COMPANY 


Culver City 


California 





LOGISTICS 


TARGET SELECTION 


Scientific Staff Relations 


Research and Development Laboratori s 


Sceeelietiet 


Some of the openings include: 


DEVELOPMENTAL DIGITAL 
CIRCUIT DESIGN ENGINEERS 


with experience in one o1 
more of the following fields 
pulse circuits, computer 
techniques, magnetic core 
devices, timing and synchro- 
nizing circuits, scalers, stor- 
age devices, analog to digital 
and digital to analog con- 
verters, and counting tubes 


ENGINEERS AND PHYSICISTS 
for logical design of digital 


c omputer systems. 


ELECTRICAL OR 
MECHANICAL ENGINEERS 
experienced in the equip- 
ment design of digital com- 
puters. T hese engineers 
should be capable of work- 
ing with schematic diagrams 
to design complete equip- 
ment packages. Knowledge 
of etched circuit design 
techniques is desirable. 


COMPONENT ENGINEER 

to select, evaluate or develop 
Spec ialized components suc h 
as transformers, delay lines, 
Capacitors, Ctc. 


DATA SYSTEMS ENGINEER 


to work on digital data proc- 
essing in the area of storage 
memories and computer- 
type processing Circuits. 


MICROWAVE ENGINEER 


for work on large high-gain 
antennas and transmission 
lines. 
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LETTERS 





Admiral Ramsey 


fviation Week welcomes the epinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42 St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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400 


cycle 
power 


FOR THE FLIGHT LINE. . . Completely 
port ible. trailer-mounted sets... 
weatherproof, vibration-resistant, 
capable of traversing rough terrain 
.more than 
1 match for the accuracy demanded 
by today’s and tomorrow's avionic 
systems. Offered in ratings from 5 to 
100 KW 


without loss of accura Y.. 


(3 ph iS¢ 


oa =m 


La 


a) 
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FOR THE PLANT... Control elements 
in a floor-standing cabinet... motor 
and 400-cycle alternator rigidly dow- 
eled to s parate struc tural-steel base, 
Available in ratings from 50 to 100 
KW (3-phase). 


LEACH CORPORATION | INET-PALMER DIVISION 


for 


quality 
control, 
and 


— 


FOR THE LABORATORY .. Compact 
single-cabinet units with all rotating 
equipment and controls on a single, 
rigid base which may be caster mounted 
or easily moved by fork-lift truck. 
Available 5 to 40 KW (3-phase). 


research, 


pre-flight 
checkout 





Accurate device output demands accurate 
power input, and in 400-cycle equipment— 
vital in today’s aircraft and missiles—accu- 
racy is everything. For the pre 
} 


lesigning 


ise input 
power needed in ¢ manufacturing 
and checking out of modern avionic systems, 
it’s a growing habit to buy LEACH (INET- 
Palmer) 400-Cycle Precise Power 
packages, ready to “plug-in.” 


Every LEACH (INET-Palmer) 400-cycle 


unit is designed as a system, with both rotat- 


c omph te 


ing equipment and magnetic-amplifier 
controls developed unde one coordinated 
researc h, developm« nt and manufactur ing 
program. The result... precision and de- 
pendability beyond what today’s planes and 
missiles actually call for, operating charac- 
teristics ready for electrical and electronic 
demands still on the drawing boards. 
There’s a LEACH 400-cycle motor- 
generator set for virtually every application 
where regular line power must be changed 
to closely regulated, stable 400-cycle fre- 
quency. These standard models share the 
same high electrical performance standards 
. only the physic al arrangements are varied 


for maximum utility... 


STANDARD PERFORMANCE SPECIFICATIONS 
.. all models 


3-phase : 5 to 125 KVA @ 8 P-F. 

l-phase:3 to 85 KVA@ 8 P-F. 

Output Voltage... 115/200 or 120/208, 3-phase, 4-wire 
115 or 120, single phase 

Input Voltage 440 volts, 60 cps, 3-phase (220 or 
220/440 optional) 

Overload Rating 


Ratings 


125% for 3 minutes 
Regulation: 
Frequency. ..400 cps +0 cps with 60 * cps input 
Voltage... . £1% (+%% optional) 


Recovery Time to 20 KVA — .150 sec. 
20 to 50 KVA — .200 sec 
62.5 to 125 KVA — .250 sec. 
Voltage Dip or Overshoot less than %4% 
Voltage Modulation 
Frequency Modulation........ 
Phase Balance +4% max. voltage deviation from 
the average with one-third rated current on one 
phase and no load on the other two 
Wave Form..........3% rms total harmonic content 
(2% optional) 
Basic Design 


less than %4% 
less than 4% 


rotating field 


Complete specifications are listed in Leach’s new 
brochure on 400-cycle motor-generator sets. Send for 


today. 
your copy today ony 
“Ady 


4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 














‘supersonic McDonnell ee typi- 


of the high performance 4 





‘craft for which 
Seryemechanisms, Inc. designs and produces 
@firal Data Computers. These reliable sub- 






lems measure physical factors, transduce this 


"4 
a 


+ 
to common form, produce corrected informa- 


nm, and compute desired input variables for all 
er systems in the aircraft. 


The Wind Dr 

ceived by Mc 

and develor 
Servomechanisms 

our Mechatronics des 

opny., which assures 

reliability as wel! as i 
down-time through pu : 
plug-in repiacement of the 


individual packaged functions 


EASTERN DIVISION MECHATROL DIVISION MECHAPONENTS DIVISION 
Westbury, L.1., New York Westbury, L.1., New York El Segundo, California 


